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DEPARTMENT OF THE ARMY
ST. LOU'S DISTRICT. OORPS OF ENG NEERS
8945 LATTY AVENUE
BERKELEY, M SSCUR 63134

Sept enber 9, 2004
Fornmerly Wilized Sites Renedial Action Program

Subject: Draft Final Five-Year Review Report: Initial Report for FUSRAP St. Louis Sites
dat ed August 23, 2004

M. Dan Wl |

U S. Environnental Protection Agency
Regi on VI, Superfund Branch

901 North Fifth Street

Kansas Gty, KS 66101-2907

Dear M. Wall:

In accordance with Section X paragraph B.2 of the Federal Facility Agreenent
pl ease find enclosed a copy of the draft Final Five-Year Review Report: Initial Report
for FUSRAP St. Louis Sites dated August 23, 2004 for your review. The Federal Facility
Agreerment allows a thirty (30) day period for review of primary docunments however shoul d
your review allow acceptance prior to the expiration of this 30-day period pl ease
i ndi cate such by signing and dating the enclosed copy of this letter in the place
indicated and returning it to the above address.

The 30-day Public Review period for the draft report ended on July 28, 2004. The
only conments received on the Public Review version of the report were received fromthe
M ssouri Department of Natural Resources (MDNR) via letter dated July 29, 2004. MONR
restated two comments, nade on earlier versions of the report, regardi ng ground water at
the St. Louis Airport Site. A copy of MDNR s July 29, 2004 letter and the Unites States
Arny Corps of Engineer's letter reply dated Septenber 9, 2004 are al so encl osed for your
revi ew.

If you have any concerns or questions regarding this matter, please contact
Gerald Allen at (314) 263-1543.

Si ncerely,

Sharon R Cot ner
FUSRAP Pr ogram Manager

Encl osur es

CF: M. Robert Celler, Mssouri Department of Natural Resources
Ms. Jo Anne Wade, M ssouri Dept. of Natural Resources

Accepted By:
ntal Protection Agency

Date: “s//'z&,jod-—
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EXECUTI VE SUMVARY

As the |l ead agency for the Formerly Wilized Sites Renedial Action Program (FUSRAP) St.
Louis Sites (SLS), the U S. Arny Corps of Engineers, St. Louis District (USACE)
conducted a five-year review of the response actions conducted at the SLS pursuant to
Section 121 of the Conprehensive Environmental Response, Conpensation and Liability Act
(CERCLA), as anended by the Superfund Arendnents and Reaut horization Act of 1986, and to
the National G| and Hazardous Substances Pollution Contingency Plan (NCP). USACE is
conducting these response actions pursuant to CERCLA and the NCP under the |l egislative
authority contained in the Energy and Water Devel opment Appropriations Act for Fiscal
Year 2000 (FYOO), Public Law 106-60, 8611 (HR2605).

The SLS consists of two |ocations designated as the St. Louis Downtown Site (SLDS) and
the North St. Louis County sites that contain radiol ogical contam nation resulting from
previ ous Manhattan Engi neering D strict/Atonic Energy Conm ssion (MED/ AEG operations.
The triggering action for the five-year review was Septenber 8, 1998, the day when field
operations for the renedial actions at the SLDS began.

The SLDS is conprised of the Mallinckrodt, Inc. (M) property and the 34 surroundi ng
vicinity properties. This site is |ocated near the M ssissippi Rver, north of downtown
St. Louis, Mssouri. The selected renedy presented in the 1998 SLDS Record of Deci sion
(ROD) requires the excavation and di sposal of radiol ogical and chem cal contam nation in
surface and subsurface accessible soil resulting from MED) AEC processing activities. The
sel ected renedy al so includes nonitoring of the Mssissippi Alluvial Aquifer.

The following table lists the SLDS renedial action covered by the period of this report
(Sept enber 1998 t hrough August 2003):

Table ES-1. St. Louis Downtown Site Renedial Action Sumrmary

Loc. Property Start Conpl et e cY
Renoved
DT-2 City Property Vicinity Property Cct ober 1998 July 1999 4,260
M Pl ant 2 Cct ober 1998 August 9, 660
2000
M Plant 1 Jul'y 2000 Mar ch 2,490
2002
DT-7 M dwest Waste Vicinity Property May 2001 February 3,910
2003
M Plant 6 East Half (EH) and East (E) Novenber 2000 | July 2003 18, 880
DT- 6 Heintz Steel Vicinity Property April 2003 In 1, 660
Pr ogress
M Pl ant 7E July 2003 I'n 1,775
Progress
Total Volune = 42,635

CY = cubic yards (In-Situ)



Al though no soil was renediated at the Archer Daniels Mdland (ADM Vicinity Property
(W) (DT-1), a final status survey was perforned that indicated the residual

radi oactivity was bel ow the SLDS ROD renedi ati on goals. Based on this finding, the
property was rel eased w thout radiological restrictions.

For the SLDS, a G ound-Water Remedial Action Alternative Assessnent (GRAAA) was
initiated because concentrations of arsenic and uraniumin ground-water sanples
collected fromthe Mssissippi Aluvial Aquifer exceeded investigative limts (ILs)
established in the SLDS ROD. The concl usi on of Phase 1 of the GRAAA (assessnent) was
that Phase 2 of the GRAAA (investigation) should be conducted (USACE 2003a).

The North St. Louis County sites are |ocated near the Lanbert-St. Louis International
Airport in St. Louis County, Mssouri and are conposed of the follow ng properties:

. St. Louis Airport Site (SLAPS);

. Latty Avenue-Properties, including the Hazelwood Interim Storage Site and Futura
Coatings (H SS/Futura), and eight vicinity properties; and

. SLAPS VPs, consisting of approximately 78 properties between the SLAPS, the H SS,
Col dwater Creek and the properties along Col dwat er Creek.

Several remnoval actions have been inplenmented at the North St. Louis County sites. These
renoval actions were eval uated in Engi neeri ng Eval uati on/ Cost - Anal yses (EE/ CA) docunents
and subsequently were authorized by Action Menoranda. Renopval actions at the SLAPS were
eval uated and aut horized in accordance with the following EE/ CAs and Acti on Menoranda:

. St. Louis Airport Site (SLAPS) InterimAction Engineering Eval uation/ Cost
Anal ysis (EE/ CA) and SLAPS Action Menorandum for the Renoval of Radioactively
Contami nated Material (DCE 1997a and 1997b).

. Engi neering Eval uation/ Cost Analysis (EE/ CA) and Responsi veness Summary for the
St. Louis Airport Site (SLAPS) and Action Menmorandum (USACE |999a) .

The followi ng table sunmarizes the renoval actions conducted at the SLAPS:

Tabl e ES-2. SLAPS Renoval Action Summary

Desi gnati on Start Conpl ete CY Renoved
West End - Sedi nentation Basin Sept enber 1998 May 1999 10, 530
East End Qct ober 1998 May 2003 65, 120
RadiumPits Mar ch 2000 Cct ober 2000 36, 910
Phase 1 Decenber 2001 May 2003 74, 670
Phases 2 and 3 Decenber 2002 In Progress 24, 630
Total Volume = 211, 860

CY = cubic yards (In-Situ)

Removal actions for the SLAPS VPs were eval uated in the Engi neering Eval uati on/ Cost

Anal ysi s- Environmental Assessnent for the Proposed Decontam nation of Properties in the
Vicinity of the Hazel wood Interim Storage Site (DCE 1992), and approved in a subsequent
Acti on Menorandum ( DCE 1995).



The renoval action at the H SS was evaluated i n the Engi neering Eval uation/ Cost Anal ysis
(EE/ CA) for the Hazelwood Interim Storage Site (H SS) (USACE 1998a), and approved in the
Acti on Menorandum (USACE 1998b). A maj or acconplishment during the reporting period
(Sept enber 1998 t hrough August 2003) was the renoval of the waste material stockpiled at
the HHSS and VP-2(L), as summarized in the follow ng table:

Table ES-3. H' SS and VP-2(L) Renoval Action Sunmary

St ockpi | e Desi gnati on Start Conpl ete CV Renoved

East Piles 1 and 2 April 2000 June 2000 6, 880

Rai | road Spur Spoil Piles A and B Mar ch 2000 June 2000 5, 590

Suppl enental Pile Sept enber 2000 Qct ober 2000 4,710

Main Pile - Northern Portion Novenber 2000 January 2001 4,440

Main Pile - Phase 1 - South Hal f March 2001 May 2001 11, 950

Main Pile - Phase 2 - North Hal f Sept enber 2001 Cct ober 2001 5, 905
Total Vol une = 39, 475

CY = cubic yards

This five-year review cones at a time when site response actions are being inpl enented
and construction is ongoing. This review, therefore, is not typical of the reviews that
wi Il be conducted over the | ong-term management period. The typical |ong-term nanagenent
five-year review process is designed to examne renedies that are in place. In the
future, after construction conpletion, five-year review reports will exam ne |and use,
institutional control nonitoring and enforcenent, long-termnonitoring, and other

| ong-t er m nanagenment activities.

The assessnent of this five-year review deternined that the remedial action inplemented
at the SLDS is in accordance with the requirenents of the SLDS ROD. Likewi se, this
five-year review found that the North St. Louis County sites renoval actions are being
conducted in accordance with applicable Action Menoranda.

The response actions inplenented to date at the SLDS and the North St. Louis County
sites are functioning as desi gned and have been found to be protective of human health
and the environnent. In the interim exposure pathways that could result in unacceptable
ri sks are being controll ed.



Five-Year Review Summary Form

SITE IDENTIFICATION
Site name: Formerly Utilized Sites Remedial Action Program (FUSRAP) - St. Louis Sites (SLS)

EPA ID;: MOD980633176
Region: VIl State: MO City/County: St. Louis

NPL status: SLAPS, HISS and Futura Coatings (HISS/Futura)

Remediation status: Operating at the SLDS. Removal operations ongoing at North 5t. Louis
County sites. .

Multiple OUs? YES Construction completion date: Not applicable

Has site been put into reuse?

The SLDS, Futura Coatings, and various Latty Avenue propenties and the SLAPS VPs have
functioning businesses. The City Property Vicinity Property (DT-2) and Mallinckrodi (MI) Piant 2

have been returned to (heir respective owners for reuse.

Lead agency: U.S. Army Corps of Engineers (USACE)

Author name: USACE, St. Louis District Office (USACE)

Author titie: USACE, St. Louis District Office | Author affiliation: USACE, St. Louis District
Review period: 09/08/1998 to 08/31/03

Date(s) of site inspection:

North St. Louis County sites: April § — 10, 2003
SLDS: May § - 9, 2003

Type of review!

SLDS-Statutory: The five-year review of the Accessible Soil and Ground-Water OU of the SLDS is
being conducted pursuaat to statute because the remedial action at this OU is a post-SARA remedial
action that, when complete, will leave hazardous substances, pellutants, or contaminants on-site
above levels that allow for unlimited use and unrestricted exposure,

North St. Louis County sites (SLAPS, HISS/Latty, SLAPS VPs) - Policy: The five-year review of
the North St. Louis County sites is being conducted as a matter of USEPA policy because a removal
action is taking place at a site that is on the National Priorities List.

Review number: 1 (first)
Triggering action: Commencement of USACE field operations at the SLDS.

Triggering action date: 09/08/1998

Due date (five years after triggering action date): 09/08/2003

Note: “OU" refers to operable unit,

S-1




Fi ve- Year Review Summary Form (Cont' d.)

| ssues:
St. Louis Downtown Site

Residual radioactivity concentrations in the St. Louis Downtown Site (SLDS)
inaccessible soil: Radionuclides may renmain in the SLDS inaccessible soil at
concentrations above levels that allow for unlimted use and unrestricted exposure.
USACE is currently devel opi ng the Conprehensive Environnental Response, Conpensation,
and Liability Act (CERCLA) docunentation necessary to address inaccessible soil at the
SLDS. A Long-Term Stewardship Plan will be prepared to document processes and
procedures with respect to requirenents under CERCLA

North St. Louis County Sites

Thin cover material at the Hazelwood Interim Storage Site (H SS): The cover nateri al
(soil) at the HSS is seeded several tinmes per year; however, site drainage patterns
appear to be inpeding the establishnent of vegetative cover. Thin vegetative cover
could result in erosion of the soil cover by surface water and wi nd. However, even
with total loss of the soil cover, the rock and protective geofabric under the soil
cover woul d prevent further erosion at the H SS.

Reconmendat i ons and Fol | ow Up Acti ons:
St. Louis Downtown Site

USACE is currently devel opi ng the CERCLA docunentati on necessary to address
inaccessible soil at the SLDS. A Long-Term Stewardship Plan will be prepared to
docunent processes and procedures with respect to requirements under CERCLA

North St. Louis County Sites

USACE will continue to nonitor the site to ensure that erosion does not result in an
off- site discharge. Any area that is determ ned by USACE to be inpacted by erosion
will be covered (e.g., seeded, crushed rock, geonenbrane, clean soil) to prevent

m grati on. USACE continues efforts to establish vegetation as a neans of preventing
erosion of the soil cover by surface water and wi nd.




Fi ve- Year Review Summary Form (Cont' d.)

Protectiveness Statenent(s):
St. Louis Downtown Site

The remedy being inplenented ai the SLDS Operable unit is expected 10 be protective of
human health and the environnent upon attai nment of the cleanup goals established in
the ROD. In the interim exposures that could result in unacceptable risks are being
controll ed through access controls and work place management practices. Sone areas
with soil contam nation deeper than four feet and some areas w th contam nation under
permanent structures will be nmanaged in place using institutional controls to limt
use. Long-termground-water nonitoring is being used to confirmthat the remedy is
protective of the alluvial aquifer.

North St. Louis County Sites

The removal actions being inplenented at the North St. Louis County sites operable
unit are expected to be protective of human health and the environment upon attai nnent
of the soil cleanup goals established in the EEfCAs. In the interim exposures that
could result in unacceptable risks are being controlled through access controls,
surveill ances and nai ntenance, and coordi nation with property owners and utility
conpani es. In May 2003, the USACE published a Proposed Plan for remedial action
designed to address all renaining contam nation at the North St. Louis County Sites.
Publ i c comrent has been received. A RCD is currently under devel opment and will be
made avail abl e upon finalization.




| . | NTRODUCTI ON

A five-year review was conducted for the Fornmerly Uilized Sites Renedial Action Program
(FUSRAP) St. Louis Sites (SLS). This five-year review cones at a time when site response
actions are being inplenmented and construction is ongoing. This review, therefore, is
not typical of the reviews that will be conducted over the |ong-term managenent peri od.
The typical |ong-term nanagenent five-year review process is designed to exam ne
remedies that are in place. In the future, after construction conpletion, five-year
review reports will exam ne |and use, institutional control nonitoring and enforcenent,
long-termnonitoring, and other long-termactivities.

The SLS are conposed of two | ocations designated as the St. Louis Downtown Site (SLDS)
and the North St. Louis County sites. The five-year period covered by this reviewis
from Sept enber 1998 t hrough August 2003. The methods, findings, recommendati ons, and
concl usions of the five-year review are docunented in this five-year reviewreport. This
is the first five-year review conducted for the FUSRAP St. Louis Sites.

As the lead agency for the St. Louis Sites, the U S Arny Corps of Engineers, St. Louis
District (USACE) prepared this five-year review report pursuant to Section 121 of the
Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act (CERCLA §121), as
amended by the Superfund Amendnents and Reauthorization Act of 1986 (SARA) and to the
National G| and Hazardous Substances Pollution Contingency Plan, nore commonly call ed
the National Contingency Plan (NCP). CERCLA 8121 (c) states the follow ng:

If the President selects a renedial action that results in any hazardous

subst ances, pollutants, or contami nants remaining at the site, the President
shal | review such renedial action no |less often than each five years after the
initiation of such renedial action to assure that human health and the
environnent are being protected by the renmedial action being inplemented. In
addition, if upon such reviewit is the judgnent of the President that action is
appropriate at such site in accordance with section [104] or [106], the President
shal | take or require such action. The President shall report to the Congress a
list of facilities for which such reviewis required, the results of all such
reviews, and any actions taken as a result of such reviews.

The U.S. Environnmental Protection Agency (USEPA) interpreted this requirement further in
the NCP at 40 Code of Federal Regul ations (CFR) 300 [specifically 40 CFR
300.430(f)(4)(ii)], which states the followi ng:

If a remedial action is selected that results in hazardous substances,

pollutants, or contam nants rermaining at the site above levels that allow for
unlimted use and unrestricted exposure, the | ead agency shall review such action
no less often than every five years after the initiation of the selected renedial
action.

The USACE conducted a five-year review of the response actions inplenented at the
Accessible Soil and G ound-Water Operable Unit (QU) of the SLDS and the North St. Louis
County sites in St. Louis, Mssouri. This review was conducted from January 2003 t hrough
August 2003 and covers the period from Septenber 1998 through August 2003. The results
of the review are docunented in this report. USACE was assisted in the five-year review
by the following entities: USEPA Region VII and the M ssouri Departnent of Natural
Resources (MDNR). USEPA Region VII and MONR provided comments and suggestions on the
anal yses presented in this five-year review report.



From April 8 to 10, 2003, site inspections were conducted by USACE at the North St.
Louis County sites as part of the five-year review The follow ng individuals
participated in the site inspection: J. Mattingly, USACE, S. Roberts, USACE, D. Wll,
USEPA Region VI I; and J. G oboski, MNR

On May 8 and 9, 2003, a site inspection was conducted by USACE at the SLDS as part of
the five-year review The followi ng individuals participated in the site inspection: J.
Mattingly, USACE;, G Allen, USACE;, D. Wall, USEPA Region VIl; and J. Wade, MDN\R

This is the first five-year review for the SLS. As stated previously, this five-year
revi ew addresses the renedi al action conducted at the SLDS Accessible Soil and

G ound-Water QU and renoval actions conducted at the North St. Louis County sites. The
trigger date for the five-year reviewis Septenber 8, 1998, the day when field
operations for the renmedial action at the SLDS began. The five-year review of the
Accessible Soil and G ound-Water QU of the SLDS is being conducted pursuant to statute
because the renedial action at this QU is a post-SARA renedial action that, when
complete, will |eave hazardous substances, pollutants, or contaninants on-site above
levels that allow for unlimted use and unrestricted exposure.

There is yet no triggering action for the other QU at the SLDS, the Inaccessible Soil

QU. The buil dings and inaccessible soil that conprise the-lnaccessible Soil QU w Il be
addressed under a future CERCLA action. USACE is currently devel opi ng the approach to
issue a Record of Decision (ROD) for the Inaccessible Soil QU. The |naccessible Soil ROD
for the SLDS has not yet been conpleted. EPA and MDNR will be invited to participate in
this process. As of August 2003, only renoval actions have taken place at the North St.
Louis County sites. The five-year review of the North St. Louis County sites is being
conducted as a natter of USEPA policy because a renoval action is taking place at a site
that is on the National Priorities List (NPL) [the St. Louis Airport Site (SLAPS) and
the Hazelwood Interim Storage Site (H SS) and Furura Coatings]. Thus far, no renedi al
action has taken place at the North St. Louis County sites.



[1. SITE CHRONOLOGY

A summary of the SLS chronol ogy of site events is presented in Table 11-1 bel ow,
hi ghli ghted events are applicable to the review period of this report.

Table |I1-1. Chronol ogy of Site Events

SI TE

EVENT

DATE

SLDS

M Chem cal Wbrks performed work under contract to
the Manhattan Engi neer District/Atom c Energy
Commi ssi on ( MED AEC) .

1942- 1957

North County

SLAPS: Acquired by MED) AEC to store urani um bearing
resi dues and scrap fromthe SLDS.

1946

SLDS

M Plants 1 and 2: Decontam nated to neet AEC
criteria then in effect.

1948- 1950

SLDS

Plants | and 2: AEC rel eased for use w thout
radi ol ogi cal restrictions.

1951

SLDS

AEC managed decontanination efforts in M Plants 10,
7, and 6E to nmeet criteria then in effect; plants
returned to M for use wi thout radiological
restrictions.

1962

North County

Continental Mning and MIIling Conmpany of Chicago,
Il'linois, purchased and began novi ng wastes fromthe
SLAPS to the H SS.

1966

North County

H SS: Used to store radi oactive material purchased
fromthe AEC prior to shipnent to Col orado.

1966- 1973

North County

SLAPS: Oamnership transferred from MEDY AEC to St.
Louis Airport Authority.

1973

Nort h County

H SS: Radi ol ogi cal surveys conducted by the Nucl ear
Regul at ory Commi ssion (NRC) indicated the presence of
resi dual uraniumand thorium (Th) concentrations in
the soil above guidelines for unrestricted use of

| and areas.

1976

North County

SLAPS: The U.S. Departnent of Energy (DOE) performed
a radiol ogi cal survey and found el evated radi onucl i de
levels on-site and north of the site in ditches north
and south of MDonnel | Boul evard.

1976 and
1978

SLDS

Radi ol ogi cal survey conducted by Cak Ri dge Nati onal
Laboratory (ORNL) found al pha and radiol ogi cal |evels
in excess of guidelines for release of the property
for use wi thout radiological restrictions (ORNL

1981) .

1977

North County

H SS: Contam nated soil fromthe adjacent Futura
parcel stockpiled on the H'SS in support of
construction of a manufacturing facility.

1979




North County H SS: DCE perfornmed response actions including 1984
cl earing, excavating, and stockpiling contam nated
soi|l from excavation of the property at 9200 Latty
Avenue.

North County H SS: Supplenental pile is created as the result of 1986
DCE radi ol ogi cal nonitoring support of Larry Avenue
drai nage and street inprovenents.

North County NPL: USEPA pl aced the SLAPS, HI'SS, and Futura Cct. 4, 1989
properties on the NPL

SLS USEPA, Region VI, and DCE entered into a Federal June 1990
Facility Agreenent (FFA).

SLDS DCE i ssued Engi neering Eval uation/ Cost Analysis for May 1991
Decont am nati on of the St. Louis Downtown Site, St.
Louis, MO DOE OR/ 23701-02.2, May 1991 (DCE 1991).

North County DOE i ssued Engi neering Eval uation/ Cost Anal ysis for March 1992
the Proposed decontami nation of the Properties In the
Vicinity of the Hazel wood Interim Storage Site,
Hazel wood, M ssouri, DOE EA/ 0489, Rev. 1, March 1992
(DCE 1992).

SLDS DOE subnmitted the Renedial Investigation (R) report 1992
for the St. Louis Site.

SLDS Interimaction at M: 50 Series Buildings - 1996
decontam nation, denolition, and crushing pursuant to
DCE 1991.

SLDS Interimaction at M: Plants 6 and 7- 1997
decont am nati on, asbestos abatenent, denolition to
floor elevation grade, and crushing, pursuant to DOCE
1991

SLDS Interimaction at M: Plant 10 area - subsurface soil 1997

excavation and off-site shipment pursuant to DOE
1991.




SITE

EVENT

DATE

SLDS

Interimaction at Gty Property Vicinity
Property (VP): R verfront Trail area -
excavation and off-site shi pment pursuant to
DCE 1991.

1997

North

County

DCE issued InterimAction Engineering

Eval uati on/ Cost Analysis (EE/CA) for the St.
Louis Airport Site (SLAPS). DOE OR/ 21950-1026,
Sept enber 1997 (DCE 1997a).

Sept enber 1997

North

County

Renoval action al the SLAPS. Wst End -
excavation and renoval of contam nated soil
east of Col dwater Creek bank gabion wall on the
SLAPS pursuant to DOE 1997.

1997

SLS

FUSRAP responsibility transferred fromDCE to
t he USACE.

Cet. 13, 1997

North

County

SLAPS VP-56: Renoval action conpl et ed.

1998

Nort h

County

SLAPS: Construction of a |oadout facility and
1200 feet rail spur.

1998

SLDS

SLDS ROD signed by U S. Arny Director of Qvil
Works and by the Regional Adm nistrator of
USEPA, Regi on 7.

August 1998

SLDS

USACE commenced field operations at the SLDS.

Sept 8, 1998

Nort h

County

USACE i ssued Engi neering Eval uati on/ Cost
Analysis (EE/CA) for the Hazel wood Interim
Storage Site (H SS), Cctober 1998 (USACE
1998a) .

Cct ober 1998

Nort h

County

SLAPS: VP St, Denis Street Bridge repl acenment
support, Florissant, M.

1998

Nort h

County

SLAPS: North Ditch Renoval Action and
Sedi nentati on Basin Installation.

1998- 1999

Nor t h

County

Latty Avenue Properties: Rail spur constructed
at the H SS.

1998- 1999

SLDS

Cty Property VP: Remedial action initiated and
conpl et ed.

1998- 1999

SLDS

M Plant 2: Renedial action initiated and
conpl et ed.

1998- 2002

Nort h

County

USACE i ssued Engi neering Eval uati on/ Cost

Anal ysis (EE/ CA) and Responsi veness Summary for
the St. Louis Airport Site (SLAPS) and Action
Menmor andun), March 1999. (USACE 1999a).

March 1999

Nort h

County

SLAPS: East End, East End Extension, and
Ri ght-of -y (RON Wrk Areas - Renoval Action
initiated and conpl et ed.

1999- 2001




North County SLAPS VPs: Renoval action conducted in the 1959
North Ditch area between MDonnel | Boul evard
and the forner ballfield area

SLDS Qurrent SLDS Renedi al Action Wrk Pl an, Dec. 1999
Revi sion 1 issued.

North County SLAPS: East End and RONWrk Areas - renoval 1999- 2001
action initiated and conpl et ed

Nort h County SLAPS: Current Site Wde Renoval Action Wrk Mar ch 2000
Pl an, Addendum 1 to Revi sion O issued

North County SLAPS: Radium Pits Wrk Area - renoval action 2000
initiated and conpl et ed

North County SLAPS VP:. VP-38 Renoval action initiated and 2000
partially conpl eted.

North County Latty Avenue Properties: H SS and Future 2000- 2001
stockpiled material renoved and shi pped out of
state to disposal facilities

SLDS M Plant 1 : Renedial action initiated and 2000- 2002
conpl et ed.

SLDS M Plant 6E and 6EH Renedial action initiated 2000- 2003
and conpl et ed.

SLDS M dwest Waste VP: Renedial action initiated and | 2001-2003
conpl et ed.

North County SLAPS; Phase 1 Wrk Area - renoval action 2001- 2003
initiated and conpl et ed

North County SLAPS: Phases 2 and 3 Wrk Area - renoval Dec. 2002
action initiated and in progress.

SLDS Heintz Steel VP: Renedial action initiated and April 2003
in progress

North County Feasibility Study and Proposed Plan for the St May 2003
Louis North County Site issued (USACE 2003b
c).

SLDS Phase 1 G ound-Water Renedial Action June 2003
Alternative Assessnent (GRAAA) at the SLDS
i ssued (USACE 2003a).

SLDS M Plant 7E: Renedial action initiated and in July 2003

progr ess




I'11. BACKGROUND

Background i nformation on each of the SLS is presented hereafter by site. The |ocations
of the SLSin relation to each other and the Gty of St. Louis are shown on Figure
-1,

ST. LOU S DOMNTOM SI TE

The Mallinckrodt, Inc. plants and Vicinity Properties (VPs) that conprise the SLDS are

shown on Figure I11-2 and are listed in Table Ill-1. The VPs are also |isted according
to their associated USACE property designation nunber (e.g., DI-1). It should be noted
that as new data were obtained and new civil land survey information becane avail abl e

during the ongoi ng pre-design investigation efforts, the size, designation, and nunber
of VPs have increased subsequent to signature of the SLDS RCD (USACE 1998c). Such
information indicated that certain property boundaries and, in some cases, the

associ ated property owners, were incorrect when originally identified. The property
boundaries shown on Figure I111-2 reflect the current understanding of the SLDS property
boundaries. The SLDS is defined in the SLDS ROD (USACE 1998c) as consisting of the

Mal |inckrodt, Inc. Property and the VPs.

The final renedial action for the accessible soil and ground-water operable unit

contam nated as the result of MED AEG urani um manufacturing and processing activities at
the SLDS is discussed in detail in the SLDS ROD. As agreed to under the FFA, hazardous
wastes resulting fromrel eases on the site during the Mllinckrodt, Inc. operations for
the MED) AEG are the subject of the renedial action at the SLDS. The SLDS has been
separated into two QUs: (1) the Accessible Soil and G ound-Water QU and (2) the

I naccessible Soil QU The Accessible Soil and G ound-Water OU consists of the accessible
soil and ground water contam nated as the result of MED AEG urani um processi ng
activities at the Mallinckrodt, Inc. plant. The Inaccessible QU consists of buildings
within the site perineter (including Buildings 25 and 101 on the Mallinckrodt Property)
and contam nated soil that is currently inaccessible due to the presence of buil dings,
active rail lines, roadways, the | evee, and other pernanent structures. The |naccessible
Soil QU was excluded fromthe scope of the SLDS ROD (USACE 1998c) because the

i naccessible soil did not present a significant threat in its current configuration and
because activities critical to the continued operation of Mallinckrodt, Inc. prevented
excavation beneath the encunbrances (e.g., roads, active railroads, Buildings 25 and
101). Contami nation present within Building 25 also did not present an excessive risk
under its current configuration. Because | and use has remai ned the sanme on the

Mal i nckrodt, Inc. Property and VPs since the SLDS RCD (USACE 1998c) was signed, these
deternminations hold true today. As stated previously, this five-year review report
addresses only the Accessible Soil and G ound-Vater QU of the SLDS.

SLDS Physi cal Characteristics

The SLDS conprises a 45-acre chem cal manufacturing conpl ex owned by Ml linckrodt, Inc.
and over 30 adjacent vicinity properties located in an industrialized area about 2 mles
north of the St. Louis downtown area (see Figure I11-2). The SLDS is situated within the
fl oodpl ai n adj acent to the western bank of the M ssissippi Rver and is separated from
the river by the St. Louis Flood Protection system (a conbi nation of nman-made | evees and
floodwal | structures). The | ocal topography of the site is generally fiat. Surface
drainage is directed through ditches and catchnent basins into an extensive storm

drai nage systemthat discharges to a nearby sewage treatnent plant. Extensive industrial
and commerci al devel opnment has largely obliterated the upper portion of the native soil
colum. Fill was placed on lop of the original floodplain as the area was bei ng

devel oped. A generalized stratigraphic colum for the SLDS is shown on Figure |II-3.
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Table I'l1-1. St.

Loui s Downtown Site Properties

Property ID Gty Bl ock/ Tract Number and/or

Addr ess
Mal | i nckrodt, |nc. N A Ml tiple
Archer Daniels Mdland (ADV DT-1 2543; 2544
Cty Properties DT-2

Ml tiple
Nor f ol k Sout hern Rai | road DT-3 1198; 1200; 1201
Qunt her Sal t DT- 4 1198-E; 101 Buchanan St.
Aneren UE DT-5 660- W
Heintz Steel & Manufacturing DT-6 2541; 2542; 3300 Hall St.
M dwest Waste DT-7 2543
PSC Metal s, Inc. DT- 8 Miltiple; 3620 Hall St.
Term nal Railroad Association 2520

DT-9

Thomas & Proetz Lunber Conpany DT-10 | 2540; 3400 Hall St.
MeKi nl ey Bridge DT-11 | 2536; 2540; 2541
Burlington-Northern Santa Fe Railroad DT-12 | 2526; 2540; 2541
Cash's Scrap Metal DT-13 | 304-W 3144 N. Broadway
Cot t 0- Waxo Conpany DT-14 | 1197; 3330 N. Broadway
Cty Properties (MSD Lift Station) DT- 15 | 2543; 2544
St ar Beddi ng Conpany DT-16 | 308-W 3240 N. Broadway
Christiana Court, LLC DT-17 | 309-E
Curley Collins Recycling DT-18 | 308-E
Cty Streets DT-19 | Ml tiple
Ri chey DT-20 | 1196; 3301 N. Broadway
Favre DT-21 1196; 3319 N. Broadway
Tobin El ectric DT- 22 1196; 3321 N. Broadway
| nt er Chem DT- 23 1196; 3501 N. Broadway
Bremen Bank DT-24 | 1205; 3529 N. Broadway
Eirten's Parlors (aka O T. Hodges) DT-25 | 1205; 3523 N. Broadway
UAAA Local 1887 DT- 26 1214; 3607 N. Broadway




Dillon DT-27 | 1217; 3707 N. Broadway

Chal | enge Enterprise DT-28 | 309-W 3237 N. Broadway

M dt own Gar age DT-29 | 2545; 309-W 3227 N. Broadway
ZanZow Manuf act uri ng DT-30 | 2545; 309-W 3201 N. Broadway
Porter Poultry DT-31 | 309-W 3123 N. Broadway

West er hei de Tobacco Store (purchased by Dr-32 | 1213

Mal |'i nckrodt)

Mo DOT DT- 33 | 1204/ 1215

H ersted DT-34 | 2526

Factory Tire Qutlet DT-35 | 2536; 38 12 N. Broadway

QM Inc. DT-36 | 1217; 3737 N. Broadway
Lange- St egmann DT-37 | 2520; #1 Angelica St.

Gound water at the SLDS is found within the follow ng three hydrostratigraphic units

(HUs) :

HU- A,

cl ays and.

HU- B,

the upper unit that consists of fill
silts;

t he | ower

uni t

mat eri al

referred to as the M ssissippi

consists of naturally deposited alluvium and -

HU-C,

| i mest one bedrock.

on top of naturally deposited

Al | uvi al whi ch

Aqui fer,
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E | 25 %0 Description
z3 | 83 | &F
So GO L
RUBBLE and FILL
CGrayish black (N2) to brownish black (5YR2/1} Dry te slightly moist, generally becoming
moisl at 5-6 ft and saturated at 10-12 f. Slight cohesion, varisble with depth, moisture
0-25 content and percentage of limes present. Consistency of relative density is unrcpresentative
3 duc to large rubble fragments.
4 Rubble is concrete, bnck, glass, and coal slag. Percentage of fines as silt or clay increases
T with depth from 5 1o 30 percent. Some weakly cemented ageregations of soil particles.
- Adbesion of fines to rubble increases with depth and higher mosture content.
T Degree of compacuion is slight 1o moderace with frequent large voids
2 Silty CLAY (CH)
= Layers arc mostly olive gray (5Y2/1), with some olive black (3Y2/1). Predominantly occurs
e 0-10 at coatact of undisturbed matenal, or as boundary of material with elevated activity.
o Abundant dark, decomposed organics.
= _ Vanable percentages of silt and clay composition.
ﬁ CLAY {CL)
e 0-5 Layers are light olive gray (5Y 5/2), or datk greemish gray (5GY4/1). Shghily moist to moist,
g moderate cohesion, medium s1ifT consisiency. Tends to have lowest moisture content
T Slight 10 moderate plasticity.
@ » | Interbedded CLAY, silty CLAY, SILT and Sandy SILT (CL, ML, SM)
a .7 Dark greenish gray (3GY4/1) 1o Light olive gray (5Y6/1). Moist to saturated, dependem on
2 0-2.5 percentage of panicle size. Contacis are sharp, with struenire normal te sampler axis 10 less
: than 15 degrees downdip. Layer thicknesses are variable, random in altemation with no
prediclable vertical gmdiation or lateral continuity.
Some very fine-gramed, rounded sifica sand as stringers. Silt in dark mafic, biotute fakes.
Some decomposed orgsnics.
2 Sandy SILT (ML)
s 0-10 Olive gray (5Y4/1). Moist with zones of higher sand content sarurated. Shight 1o moderate
P cohesion, moderaie compacton. Stiff to very stiff cansistency, rapid dilatzncy, nonplastic.
%E‘ Sand is wel] sorted, very finc 2od finc-prained rounded quartz particles.
L Silty SAND and SAND (SM, 5P, SW)
T Ohve gray (5Y4/1). Saturmed, slight cohesion, becoming noncohesive with decrease of silt
4 = parucles with depth. Dense, moderate compaclion
.?.. c 0-50 Moderate to well-groded, mosily fine- and medium-grained, with some fine- 2nd coarse-
E = grained pamicles. Mostly rounded with coarse grains slightly subrounded.
o Gradual gradation (Fom upper unit, silty sand has abundant dark matie/biotie flakes.
% Sand 15 well-graded, fine gravel to fine sand, Mostly medium-grained, with some fine-
- ined and few coarse-grained and fine pravel.
© —— LIMESTONE
= ] Toml Light olive grey (5Y4/)} with inlerbedded chan modules. Generally hard to very hard;
3 o 1 thickness | difficult 1o scrarch with knife. Shghly weathered, moderately fresh with linle 1o no
=5 3 | net discoloration or slaining.
o 'i T { I ! penetratcd Top § ft 15 moderately fracured, with 99 percent of joints normai 1o the core axis. Joints are
TES | | during open, planar, and smooth. Some e shghily discolored with trsce of hemaule staining.
o 3 £ I dnlling
831,71
r [T —

SOURCE- MODIFIED FROM BNI 1994
NOTE. THE CODES IN FARENTHESES FOLLOWING LITHOLOGIES

ARE THE UNIFIED SQIL CLASSIFICATION SYSTEM CQDES.

for 1998-2003
St. Louis, Missouri
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Five Year Review Report

Figure 11I-3. Generalized Stratigraphic Column for the SLDS



SLDS Land and Resource Use

The SLDS conprises a | arge chenical manufacturing conpl ex owned and operated by

Mal | i nckrodt, Inc., and adjacent commercial and city-owned VPs. The VPs enconpass over
165 acres of land surrounding the 45-acre Mallinckrodt, Inc. Property. Mallinckrodt,

Inc. has used the property for chem cal manufacturing and rel ated operations since 1867.
Mal |inckrodt currently maintains 24-hour security at the property and limts site access
to enpl oyees, subcontract enpl oyees, and authorized visitors. The Mallinckrodt Property
is enclosed by a well-nmaintai ned and patrol |l ed security fence.

The | and usages and physical features at the VPs are varied and include active

busi nesses (e.g., lunber yard, netal salvage, and steel fabrication), inactive/abandoned
busi nesses [e.g., the ADM VP (DT-1)] railroad lines, bridge structures (the MKinley
Bridge), and a portion of the earthen | evee and concrete floodwall that protects the St.
Louis area from M ssi ssippi R ver floodwaters. The SLDS has been used as an industrial
area for well over a century. The SLDS is currently zoned industrial, which does not
allow residential |and use. The long-termplans for the SLDS area are to retain the
industrial uses; encourage the whol esal e produce district; and phase out the renaining,
mar gi nal residential uses.

HU-A is not an aquifer and is not considered a potential source of drinking water
because it has insufficient yield, poor natural water quality, and susceptibility to
surface water contam nants due to the industrial setting of the SLDS. The M ssi ssi ppi

Al luvial Aquifer (HUB) is a principal aquifer in the St. Louis area, including the
SLDS. Aquifers in this area also exist in the bedrock formati ons underlying the alluvial
deposits. Gound-water aquifers in the St. Louis area are often mneralized (resulting
in poor quality) and do not meet drinking water standards without treatnent. HUB is
currently not used as a source of drinking water. The future use of HU-B as a drinking
wat er source at the SLDS is expected to be mininmal for several reasons: the M ssissippi
and Mssouri rivers provide a readily avail able source of drinking water; the SLDS is
located in an industrial setting; and the SLDS is bordered to the east by the

M ssi ssippi River. HJC would be an unlikely water supply source, as it is deeper and a
| ess productive HU. The expected future use of ground water at the SLDS is not expected
to change fromcurrent use.

H story of Contamination at the SLDS

Mal I'i nckrodt was contracted by the MED) AEC from 1942 to 1957 to process uraniumore for
the production of uraniummetal. From 1942 to 1945, Plants 1, 2, and 4 (where Plant 10
is now located) were involved in the devel opnent of uranium processing techniques,

ur ani um conmpounds and metal production and uraniummetal recovery fromresidues and
scrap.

Pl ant 6 produced urani um di oxi de from pitchbl ende ore starting in 1946. During 1950 and
1951, Plant 4 was nodified and used as a nmetal lurgical pilot plant for processing
uraniumnetal. Plant 4 continued to operate until 1956 when it was closed and operations
began at Plants 6 and 7. MED AEC operations in Plant 6 ended in 1957. Residuals of the
process, including spent pitchbl ende ore; process chenicals; and radium (Ra), thorium
(Th), and uranium (U), were inadvertently released fromthe Mallinckrodt Property and
into the environnent through handling and di sposal practices. Radioactive nmaterials,
specifically those involved in the processing of colunbiumand tantalum (G T), were used
in activities for comrercial clients within the Mallinckrodt Property from approxi nately
1961 to 1990. The radi ol ogi cal contami nation in soil on the VPs may be attributed to

i nadvertent rel eases of radionuclides to the environnent during the MED AEC urani um
processing operations, Mllinckrodt's C T processing operations, or operations unique to
the VP itself. Buildings and/or other structures on the VPs nmay al so have been affected



by the inadvertent rel ease of radionuclides during both the MEDY AEC and C- T operations
AEC managed decontami nation efforts (renoval of radiol ogically contam nated buil di ngs
equi pnent, and soil disposed off-site) in Plants 4, 7, and 6 to neet AEC criteria and
returned the plants to Mallinckrodt in 1962 for use w thout radiological restrictions

A radi ol ogi cal survey conducted at the SLDS in 1977 found radi ol ogi cal contanination

t hat exceeded existing guidelines. Elevated ganma radi ation | evel s were neasured at

out door | ocations and within some of the historical processing buildings. Additionally,
Ra- 226 and U 238 concentrations in certain soil sanples significantly exceeded
background concentrations. In response to this survey, it was determ ned that further
investigation of the site was necessary to characterize the nature and extent of the
contami nation. In 1990, USEPA Region VIl and the DCE entered into the FFA that

est abl i shed schedul es and del i verabl es for the CERCLA process at the SLS. In 1994, DCE
subnmitted the Rl report for the SLS

SLDS InterimActions

Four interimactions were perforned by DOE at the SLDS prior to signing of the 1998 SLDS
ROD. The first interimaction consisted of the decontam nation, denolition, and crushing
of the 50-Series Buildings (Buildings 50, 51, 51 A 52, and 52A). Jn this action, 1,000
cubi ¢ yard (yd3) of contami nated naterial were shipped off-site, and 1,000 yd of crushed
concrete (crushate) were generated. In the second interimaction, asbestos abatenent,
decontam nati on, demolition to floor elevation, grading, and crushing operations were
conducted at Plants 6 and 7 (Buildings 100, 116, 116B, 117, 700, 704, 705, 706, 707, and
708). Inthis interimaction, 2,673 yd of contam nated nmaterial were shipped off- site
and 7,000 yd3 of crushate were generated. The third interimaction consisted of

contami nated soil excavation in Plant 4 (currently Plant 10). A total of 15,043 yd3 of
contami nated naterial was shipped off-site. In the fourth interimaction, 750 yd3 of
contam nated material were excavated fromthe Riverfront Trail area and shi pped

off-site

SLDS Basis for Taking Action Characterization activities at the SLDS have determ ned
that contam nation related to MED) AEC activities is present in the accessible surface
and subsurface soil of the Mallinckrodt plant and VPs at levels that require renedia
action. The contam nation detected likely resulted fromboth MED AEC and G- T activities.
In addition, other contam nants have likely | eached fromthe coal slag and cinders used
as fill in the area. As agreed to under the FFA all wastes resulting fromor associated
wi th urani um manufacturing or processing activities conducted at the SLDS for the

MEDY AEC are the subject of the remedial action selected in the SLDS ROD ( USACE 1998c)

O her chem cal or radiol ogi cal wastes that are mxed or commingled with wastes resulting
fromor associated with MED AEC urani um manuf acturing or processing activities conducted
at the SLDS are also subject to this renedial action. Contam nants resulting from other
actions or preexisting contam nants at the SLDS are being addressed through actions
being carried out by other authorities. This includes both radi oactive and hazardous
substances that are the responsibility of other parties. The other actions being carried
out include ternmination of a Mallinckrodt NRC license for Plant 5 (C-T processing) and a
Resour ce Conservation and Recovery Act (RCRA) facility investigation (RFl) for the
entire Mallinckrodt facility. Mllinckrodt currently addresses air em ssions and

wast ewat er/ stormvater nonitoring requirenents at the facility. USEPA, MONR, USACE, NRG
and Mallinckrodt are working together to assure that the non- FUSRAP potential hazards at
the SLDS are properly addressed

NORTH ST. LOU S COUNTY SI TES
The general |ocation of the North St. Louis County sites including the H' SS, the SLAPS

and the VPs is shown on Figure Il1-4. The VPs are also |listed according to their
associ at ed USACE property designation nunber (e.g., VP-24) in Tables IIl-2, 111-3, and



I11-4. Additional detail of the HSS is shown on Figure I11-5.

The North St. Louis County sites are located in St. Louis County, M ssouri throughout an
area immedi ately north of Lambert- St. Louis International Airport and about 11 mles
nort hwest of the SLDS. The North St. Louis County sites are conposed of the follow ng
properties:

. SLAPS
. Larry Avenue Properties, which include the H SS/ Futura, and ei ght Vps
. SLAPS VPs, which include approximately 78 properties near the SLAPS and

properties al ong Col dwater Creek
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Figure I1i4. North St. Louis County Site Map
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Table 111-2. North St. Louis County Site Properties —- SLAPS and SLAPS VPs

Site Location Property Owner VP Number County Locator Number
SLAPS VPs Boeing/McDonnell l [0L220893
5800 N. Lindbergh Boulevard
Hazelwood, Missouri
SLAPS VPs | Boeing/McDonnell 2 10L240093
32 McDonnell Boulevard
Hazelwood, Missouri
SLAPS VPs Boeing/McDonnell 3 101330123
5900 N. Lindbergh Boulevard
Hazelwood, Missouri
SLAPS VPs Boeing/McDonnell 4and 5 101330114
183 McDonnel) Boulevard
Hazelwood, Missouri
SLAPS VPs | Boeing/McDonnell 6 10L330040
163 McDonnell Boulevard
Hazelwood, Missouri
SLAPS VPs  |Beeing/McDonnell 7 101330031
153 McDonnell Boulevard
Hazelwood, Missouri
SLAPS VPs Boeing/McDonnell N/A 11L630022
SLAPS VPs |Flonssant Valley Sheltered g 100330022
Workshop 143 McDonnell Boulevard
Hazelwood, Missouri
SLAPS VPs Union Electric Co. 9 10L330073
141 McDonnell Boulevard
Hazelwood, Missouri
SLAPS VPs Si. Louis Steel Products, Inc. 10and 11 10L340151
133 McDonneil Boulevard
Hazelwood, Missouri 63042
SLAPS VPs  |MijonlV, L.L.C. 12 100340142
123 McDonnell Boulevard
Hazelwood, Missouri
SLAPS VPs | GKN Aerospace Services, Inc. 13 10L310011
3290 Banshee Road
Hazelwood, Missourni
SLAPS VPs City of St, Louis Wells Lambert Intemational Airport
SLAPS VPs  (City of 5t Louis NE Comer of | Lambert Juternauonal Airport
Properties Manager Airport Airfield
SLAPS VPs | St. Louis Co. Department of McDonnell McDonrell Boulevard
Highways and Traffic Boulevard from
(MoDOT) Lindbergh to
~2,500 feet south of
Banshee
SLAPS VPs |Norfolk Southem Railway Railway in and | Railway right-of~way in and around the
Company around the SLAPS, |SLAPS, the Latty/HISS, and the SLAPS
the Latty/HISS, and | VPs and County Parcel ID No.
the SLAPS VPs | 10K520143
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Table 11I-2. North St. Louis County Site Properties — SLAPS and SLAPS VPs (Cont'd)

Site Location Property Owner ¥YP Number County Localor Number
SLAPS Vs Boeing/McDonnell i4 [1K510035
6367 McDonnell Boulevard
Hazelwood, Missoun 3042
SLAPS VPs Boeing/McDonneli 15 1 1K520056
8901 Airport Road
Berkeley, Missouri 63134
SLAPS VPs MoDOYT 31 Locator Number not available.
SE Corner Jonas Place and Frost
Berkeley, Missouri 63134
SLAPS VPs |Norfolk Southem Railway 40A 101340041
Company T
SLAPS VPs  [Midwestern Corporation 40 09K220]40
7275 Hazelwood Avenue
- | Hazelwood, Missouri 63042
SLAPS VPs Ronald Schacht, Truslee 42 09K22004}
7301 Hazelweod Avenue
Hazelwood, MO 63042
SLAPS VPs Jamestown Investment 44 09K 220030
Corporation 8841 Heather Lane.
Hazelwood, Missouri 63042
SLAPS VPs Sydney Kurtz 45 09K220195
' 7310 Hazelwood Ave
: Hazelwood, Missouni 63042
SLAPS VPs | Bi-State Loading Dock 46 09K220074
Specialists Inc - 7314 Hazelwood Avenue
Hazelwood, Missoun 63042
SLAPS VPs ProLogis 47 Q9K220085 .
7351 Hazelwood Avenue
Hazelwood, Missouri 63042
SLAPS VPs  |John J. Steuby Company 4% and 48A 09K220184 and 09K220173
7320 Hazelwood Avenue
Hazelwood, Missouri 63042
SLAPS VPs Jamestown Invesrmenit 49 Q9K220195
Corporation 7310 Hazelwood Avenue
Hazelwood, Missouri 63042
SLAPS VPs | Billy and Dorothy Coleman SO0 and 51 09K310197 '
8784 Pershall Road
Hazelwood, Missoun 63042
SLAPS VPs Schnucks Markets, Inc. 52 oK 324475
8780 Pershall Road
Hazelwood, Missouri 63042
SLAPS VPs | Delaware Golden Arch Limited 52 09K324486
Ptnsp 8700 Pershall Road
Hazelwaood, MO 63042
SLAPS VPs  |Ralph A, Petersen, Trustee and 53 09K220162
Marie C, Petersen, Trustee 7373 Hazelwood Avenue
Hazelwood, Missouri 63042
SLAPS VPs [ The Pillsbury Company 54 ‘09K 220205 T
8840 Pershall Road
Hazelwood, Missouri 63042
SLAPS VPs Metro Pariners, L.L.C. 55 09K210217

8900 Pershall Road
Hazelwood, Missouri 63042
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Table [11-2. North St. Louis County Site Properties —- SLAPS and SLAPS VPs (Cont'd)

Site Localion Property Owner ¥ P Number County Locator Number
SLAPS VPs | Supervalu Holdings, Inc. 55 09K210228
8880 Pershall Road
Hazelwood, Missouri 63042
SLAPS VPs | Bernadette Business Forms, 56 09K210064
Inc. 8950 Pershall Road
Hazelwood, Missouri 63042
SLAPS VPs Allied Systems, Lid. 57 and 58 09K 140015 and 05K 140026
9050 Pershall Road
Hazelwood, Missouri 63042
SLAPS VPs Teyco Three Qaks, L.P. 59 09K 110304
9124 Pershall Road
Hazelwood, Missoun 63042
SLAPS VPs MaoDOT Pershall Road from | Location number not available
east of Lindbergh o
Jjust west of
Hazelwood Avenue
SLAPS VPs United Automobile Workers 60 and 61 09K 130104
Local 325 161 Ford Lane
Hazelwood, Missouri 63042
SLAPSVPs | Emerson Community Credit 62 09K 130038
Union 9150 Pershall Road
Hazelwood, Missouni 53042
SLAPS VPs | City of Florissant VP Number not  { County Bridge No. 14650211
agsigned

Table I11-3.

North St. Louis County Site Properties — The HISS and HISS/Latty VPs

Bechtel Localor
Site Location Property Owner Number County Locator # and Address
HISS N/A N/A Localion number not available
HISS/Latty Federal Mogul Corp. 1L 10K530087 and 10K520098
D151 Latty Avenue
Berkeley, Missouri 63134
HISS/Latty General Investment 2L 10K510012
Funds Real Estate 9150 Latty Avenue
Holding Company Hazelwoed, Missoun 63134
{GIFREHC)
HISS/Latty SLT Development Corp. L 10K520022
9060 Latty Avenue
Berkeley, Missouri 63134
H1SS/Latty Graham Packaging 4L and 5L 10K 520033, 10K520044, and
Company, L.P. 10K520165
8942 and 8966 Latty Avenue
Berkeley, Missouri
HISS/Latty Van Waters & Rogers, 6L 10K510067
Inc. 8999 Seeger Ind. Drive
Berkeley, Missouri 63134
HISS/Latty Jarboe Realty & Futura 10K5 100213
Investment Company 9200 Latty Avenue
Berkeley, Missouri 63134
HISS/Larty Jarboe Realty & HISS 10K510090
Investment Company 9170 Latty Avenue
Berkeley, Missouri 63134
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Table 111-3.

(Cont’d)

North St. Louis County Site Properties — The HISS and HISS/Latty VPs

Bechtel Locator

Site Location Property Owner Number County Locator # and Address
SLAPS VPs City of St. Louis Ballfields 10K11-0021 and 10K 130014
: McBonnell Boulevard and Eva
Avenue
SLAPS VPs City of St. Louis 16 J10K210064
6685 Frost Avenue
Berkeley, Missouri 63134
SLAPS VPs Boeing/McDonnell 17 10K210053
6709 Frost Avenue
Berkeley, Missoun 63]34
SLAPS VPs Boeing/McDomnell I8 1 10K23G051
6745 Frost Avenue
Berkeley, Missouri 63134
SLAPS VPs Leo & Velma Vasquez 19 10K230031
9080 Frost Avenue
Berkeley, Missouri 63134
SLAPS VPs Boeing/McBonnell 20A 10K210031
9060 Frost Avenue
| Berkeley, Missouri 63134
SLAPS VPs Leo & Velma Vasquez 20 10K230040
9040 Frost Avenue
Berkeley, Missouri 63134
SLAPS VPs Firsi Industrial, L.P. 21 and 23 10K230073 and 10K240094
9043 and B921 Frost Avenue
Berkeley, Missouri 63134
SLAPS VPs STL Distribution 22 10K240106
Services, LLC 9015 Frost Avenue
Berkeley, Missouri 63134
SLAPS VPs Charnt Automotive (See VP-37) 24 | 10K330360
Group, Inc. 8801 Frost Avenue
Berkeley, Missouri 63134
SLAFS VPs EDO,L.C 24 (Part) 10K330360
8875 Frost Avenue
Berkeley, Missouri 63134
SLAPS VPs Boeing/McDonnell 25 10K210031 and 10K220195
8900 and 9060 Frost Avenue
Berkeley, Missouri 63134
SLAPS VPs Sutton & Son’s Refuse 26 10K240207
Disposal Service BB70 Frost Avenue
Berkeley, Missouri 63134
SLAPS VPs Alfred Fleischer & 27and 28 10K330030 and 10K330351
Eva Fleischer 8838 Frost Avenue
Berkeley, Missoun 63134
SLAPS VPs Jacquetine Gutiman 29 10K330223 '
Stern, Trustee 8822 Frost Avenue
Berkeley, Missouri 63134
SLAPS VPs a. Stern Bros (Gutman) 30 10K 330232
b. Barron 3810 Frost Avenue

Berkeley, Missouri 63134

111-14




Table ITI-3. North St. Louis County Site Properties — The HISS and HISS/Latty VPs

(Cont’d)

Site Location

Property Owner

Bechtel Locator
Number

County Locator # and Address

SLAPS VPs

Sid Boedeker Safety
Shoe Co.

3la

10K330342 and 10K330131
6822 and 6824 Hazelwood Avenue
Berkeley, Missoun 63134

SLAPS VPs

T.M. Properties L.L.C.

32

10K33024]
8801 Seeger Ind. Drive
Berkeley, Missouri 63134

SLAPS VPs

Supervalu Holdings Inc.

33, 34, 35, 35a,
38, 39, and 55
(Part)

10K330333 (6826 Haz)VP-33
10K330324 (6830 Haz)VP-34
10K610178(6850 Haz) VP-35 and
VP-35a

10K540097 (7101 Haz)VP-38
10K630363 (7100 Haz)VP-39
09K210228 (EBBO Pershall Rd)
VP 55pt

SLAPS VPs

FR Development
Services, Inc.

36

10K520198
6857 Hazelwood Avenue
Berkeley, Missouri 63134

SLAPS VPs

Charn Automotive
Group, Inc.

(See VP-24) 37

10K 520066
8920 Latty Avenue
Berkeley, Missouni 63134

SLAPS VPs

Dale Anthony
Lakenburger

41

10K 540031
8827 Nyflot
St. Louis, Missouri 63140

SLAPS VPs

Laurie Porter

43

10K 540075
8834 Heather Lane, Suite A
Hazelwood, Missouri 63042

SLAPS VPs

Ford Motor Co.

63

10K430042
6250 N. Lindbergh Boulevard
Hazelwood, Missoun 63042

Table III-4. North St. Louis County Site Properties — Coldwater Creek

Bechtel Locator County Locator
Site Location Property Owner Number Number

Coldwater Creek | Bernadette Business Forms, Ingc. 1-C 09K210064

8350 Pershall Road

Hazelwood, Missoun

63042
Coldwater Creek | Norfolk Southern Railway Company 2-C N/A
Coldwater Creeck | Tubular Steel, Inc. 3-C 09K 120040
Coldwater Creek | Conirol Process Systems, Inc. 4-C 09K 120127
Coldwater Creek. | Conrol Piocess Systems, Inc. 5-C 09K.120116
Coldwater Creek | Ntfolk Southern Railway Company 6-C (Part) 10K440113
Coldwater Creek - | Rabert:Matulewic Rln, Inc. 6-C (Part) 10K 440104
Coldwater Creek Y TGbBilar Stee), Inc. 7-C 10K 440096
Coldwater Creek  '[Alois G. Hutter 8-C 10K 440074
Coldwater Creek | Contico Intemnational, L.1..C 9.C 10K 420010
Coldwater Creek | Contico Intemnational, L.L.C. 10-C 10K 140024
Coldwater Creek | M&M Ellenbracht, Trs 07J520900
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These properties are |ocated within the Gty of Hazel wod and the Gty of Berkeley, and
include the airport property owned by the Gty of St. Louis. The SLAPS VPs consi st of
the properties between the SLAPS and the H'SS, al ong Col dwater Creek, and the open
fields imediately north of the SLAPS (the former Ballfields area). These properties
were formal |y designated by DOE as VPs based on prelimnary characterizations.
Properties contiguous to the SLAPS were grouped into investigation areas (LAs) to
facilitate inplementation of characterization studies. These areas were designated as

I A-8 through | A-13. Although the SLAPS was initially subdivided into | As, this

subdi vi sion was | ater changed to subdivision by phases. The Latty Avenue properties
include the H' SS, Futura, and eight VPs [designated 1(L)-6(L), 40A, and 10k530087]. For
those North St. Louis County sites VPs that have split into nultiple parcels for sale
subsequent to designation, a letter designation is added after the VP identifying nunber
(e.qg., VP-24a, VP-24b, and VP-24c).

North St. Louis County Sites Physical Characteristics

The SLAPS covers 22 acres bounded by McDonnel |l Boul evard on the north, Col dwater O eek
on the west, and Norfol k Southern railroad tracks on the south. A 1, 000-foot-I|ong
railroad spur, constructed in 1998, parallels and connects to these tracks. The | oca

t opography of the SLAPS is relatively flat due to previous construction, denolition, and
grading activities. The native soil colum has been | argely disturbed or covered by fil
during the previous activities. Depth to bedrock ranges from about 55 feet on the
eastern portion of the SLAPS to a naxi mum of 90 feet on the western portion of the SLAPS
near Col dwater Creek. A generalized stratigraphic colum for the SLAPS and the HSS is
shown on Figure I11-6. Surface drainage fromthe SLAPS is directed through four drainage
ditches that ultimately discharge to Col dwater Creek.

The local terrain of the renmainder of the North St. Louis County sites (i.e., Latty
Avenue properties and the SLAPS VPs) is generally flat with surface run- off toward

Col dwater Creek, either directly or via intermttent tributaries. Coldwater Creek is the
mai n drainage for the North St. Louis County sites. Flooding occurs annually in

Col dwater Creek. Water quality in the creek is generally poor and has been affected by
industrial discharges frommultiple facilities, including storm water run- off and

di scharges fromthree sewage treatnent facilities.

Fi ve hydrostratigraphic zones (HZs) are present at the North St. Louis County sites.
These HZs are the shall ow ground- water zone, HZ-A; the underlying HZ-B and HzZ-C, and
the underlying shale (HZ-D) and |imestone bedrock (HZ-E). HZ-E is the protected aquifer
for the North St. Louis County sites. Al five HZs (HzZ-A through HZ-E) occur beneath the
SLAPS. However, HZ-D (shale) is not present beneath the H SS or Futura. A highly

i mperneabl e clay aquitard separates HZ-A fromthe renaining underlying HZs at the SLAPS
and the HI SS. The presence of this aquitard, along with available analytical data,
indicates there is little to no comuni cati on between ground water in HZ-A and the | ower
HZs at the SLAPS. This interpretati on of negligible comunicati on between HzZ- A and the.
lower HZs is supported by anion and cation conpositions of ground-water sanples,
differing piezometric surfaces, and tritiumdata. Additionally, the avail able
ground-water nmonitoring data indicate |ocalized effects on ground water in HZ-A and an
absence of these effects in |ower HZ ground water (USACE 2003b). The total dissolved
solids values in HZ-A ground water, conbined with poor water extraction rates due to | ow
hydraul i ¢ conductivities [on the order of 10"6 to 10"8 centineter/second (cms)],
provide confirnmation that HZ- A does not produce water in sufficient quantities to fit
the definition of an aquifer or to serve as a drinking water supply. Furthernore, the

| ow yi el ds of HZ-A preclude the discharge fromHzZ-A to Col dwater Creek fromcontributing
an inportant part of the base flow for the creek and fromresulting in contam nant

| evel s above water quality standards in creek surface water.



North St. Louis County Sites Land and Resource Use

Approxi mately 50% of the contaminated soil at the SLAPS has been renoved and the
excavations backfilled and covered with either recently established turf or tenporary
crushed stone surfacing. Renoval actions are in progress on the site. Tenporary
construction operation and support facilities are |located on the site and include a
nmodul ar field office conplex, parking areas, and water storage and treatnment facilities,
as well as a sedinentation basin | ocated on the west end of the site.

Typi cal Latty Avenue properties consist of commercial, industrial and warehouse
facilities, and buildings with adjoining paved and turfed areas. The H SS/ Futura
property covers an 1l-acre tract. Stockpiled naterial was renmoved fromthe H SS and
shipped to an out-of-state disposal facility during the period of this five-year review
A 700- foot long rail spur, constructed in 1999, extends along the eastern edge of the
property and, though not currently in use, renmains operational. The Futura Coatings
portion of the site consists of a manufacturing facility surrounded by paved and turfed
ar eas.

The SLAPS VPs consist of 78 properties between the SLAPS and the HSS, as well as
railroad lines, the open field area imediately north of the SLAPS (the fornmer ballfield
area), and Col dwater Creek. GCenerally, the SLAPS VPs are used sinilarly to the Latty
Avenue properties. The former ballfield area is covered with grass and is not used,
except for one portion occupied by the Gty of Berkel ey Shooti ng Range and Mil ch Storage
Area. Col dwater Creek, fromH ghway 67 to the Mssouri R ver, is a dass C waterway
(periodic no-flow conditions) designated for |ivestock and aquatic |ife use.

HZ-A is not an aquifer and is not considered a current or potential future source of
drinking water because it has insufficient yield and has been affected by broad-scal e
human activity. HZ-B through HZ-D are not considered protected aquifers, but HZ-Eis a
protected aquifer at the North St. Louis County sites. Gven the proxinity of the

M ssouri and M ssissippi rivers and the availability of treated water, HZ-E is not used
as a drinking water source at the North St. Louis County sites. The expected future use
of ground water at the North St. Louis County sites is not expected to change from
current use. North St. Louis County Sites H story of Contam nation

In 1946, MED/ AEC acquired the 22-acre tract of |and now known as the SLAPS to store

resi dues and scrap resulting fromurani um processing at the SLDS. Several wastes and
byproducts were transported to the SLAPS for storage, including radi umbearing residues,
refined cake, bariumsulfate cake, and C liner slag. The MED AEC ulti matel y obt ai ned
title to the SLAPS by condemnati on proceedi ngs on January 3, 1947. By 1960 there were
approxi mately 50,000 enpty druns and 3,500 tons of contam nated steel and alloy scrap
stored at the SLAPS.

Continental Mning and M11ing Conpany of Chicago purchased urani um bearing residues
fromthe Manhattan Engi neer District (MED) and renoved them from SLAPS in 1966. The
conpany placed the residues in storage at a property on Latty Avenue (later known as the
HI SS/ Futura properties) under an Atonic Energy Conmi ssion (AEC) license. |In January
1967, the Commercial Discount Corporation of Chicago, Illinois, purchased the residues.
Mich of the material was dried and shipped to Canon City, Colorado. The materi al

remai ning at the Latty Avenue storage site was sold to Cotter Corporation in Decenber
1969. From August through Novenber 1970, Cotter Corporation dried some of the renaining
resi dues and shipped themto its mll in Canon Cty. Over tine, residues mgrated from
other sites or were deposited as the residues were haul ed al ong transportation routes,
contami nating the soils and sedinents of the vicinity properties.

In 1979, the owner of the Futura property excavated approxi mately 13,000 yd3 of soil and
debris fromthe western portion of the property prior to constructing a nanufacturing
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facility. This excavated nmaterial was placed at the eastern end of the H SS property in
a storage pile, subsequently referred to as the Main Pile.

Wth regard to me Latty Avenue properties, DOE supported construction activities at the
Futura property in 1984. These activities resulted in the generation of approxi mately
14,000 yd3 of contami nated soil that were added to the Main Pile at the HSS. In 1986,
the DCE provided radiol ogi cal support to the cities of Hazel wood and Berkeley for a

drai nage and road i nprovenent project along Latty Avenue. This project generated anot her
approxi nately 4,600 yd of contam nated nmaterial that was placed in a storage pile at the
H SS. This storage pile |ater becane known as the Supplenental Pile.

At the SLAPS, the first renmoval action was conducted by DCE in the spring of 1985. To
mtigate gully erosion that had occurred in the western portion of the SLAPS al ong the
bank of Col dwater Creek, a gabion retaining wall was constructed al ong the bank.

In 1996, the owner of the property to the east of the H SS/Futura Site, GFREHC, in
consul tation with DOE, nmade conmercial parking and drai nage i nprovenents on the
property. These actions resulted in the creation of two contami nated soil piles on the
sout hwest portion of the property, nowreferred to as VP-2(L). These piles were known as
East Piles 1 and 2. A high-density pol yethylene liner was placed over the material in
both piles, followed by "clean" soil and a vegetative cover. In addition, two small
piles, referred to as the H'SS Railroad Spur Spoil Piles A and B (contaninated soil and
debris), were generated during construction of the railroad spur onto the HHSS in early
1999. Spoil Pile A was |ocated between the Main Pile and the Supplenental Pile (created
as a result of a 1986 drainage and road inprovenment project along Latty Avenue) and
Spoil Pile B was located south of the Main Pile.

North St. Louis County Sites Initial Responses

The USACE conducted a second renoval action in the fall of 1997 to address contanination
in an area i medi ately east of the gabion wall. Approximately 5,100 in-situ yd3 of
contanminated material were renmoved under this action and transported off- site pursuant
to the 1997 EE/ CA (DCE 1997a) and Action Menorandum (DCE 1997b) .

Renoval actions have al so been conducted at several of the SLAPS VPs and other Latty
Avenue VPs. In 1995, DCE excavated contam nated soil fromsix residential SLAPS VPs and
two industrial Latty Avenue VPs pursuant to the 1992 EE/ CA (DCE 1992) and 1995 Action
Menor andum ( DOE 1995) .

North St. Louis County Sites Basis for Taking Action

Previ ous characterization activities conducted at the North St. Louis County sites have
determ ned that contam nation related to MED) AEC activities is present in the accessible
surface and subsurface soil of the site properties that requires response actions. The
contam nation detected resulted fromthe uncontrolled storage and subsequent
transportati on of MED AEC affected materials generated at the SLDS. As agreed to under
the FFA, all wastes resulting fromor associated w th urani um manufacturing or
processing activities conducted at the SLDS are al so subject to the response actions
conducted at the North St. Louis County sites.



V. ST. LOU S SI TES RESPONSE ACTI ONS

SLS response actions consisted of a remedial action performed at a non- NPL site known
as the SLDS (Mal linckrodt property and VPs) in accordance with the SLDS ROD (USACE
1998c), and renoval actions at the North St. Louis County sites (SLAPS, H SS/Futura, and
VPs) perforned in accordance with their correspondi ng Action Menoranda (DCE 1997b and
USACE 1999a; USACE 1998b; DCE 1995). The respective action and the inplenentation of the
action at each site is presented in subsequent paragraphs.

ST. LOU S DOMWTOM SI TE

As stated previously, this five-year review concerns the renedi al action conducted at
the SLDS Accessible Soil and G ound-Water QU from Septenber 1998 through August 2003.
The remedial action for the SLDS Accessible Soil and G ound- Water QU presented in the
SLDS ROD (USACE 1998c) is expected to be protective of human health and the environnent,
will neet applicable or relevant and appropriate requirenents (ARARs), and was devel oped
to provi de the best bal ance of effectiveness, cost, and inplenentability. The scope and
role of the renedial action set forth in the SLDS ROD (USACE 1998c) is to renedi ate
accessi bl e soil and ground-water contam nation that resulted from MED AEG urani um

manuf acturi ng and processing activities conducted at the Mallinckrodt plant.

The SLDS ROD (USACE 1998c) was signed on August 3, 1998, by Russell L. Fuhrman, Major
General, US Arny Director of Gvil Wrks and on August 27, 1998 by Dennis Granms, P. E
Regi onal Admi ni strator, USEPA Region VII.

The other QU at the SLDS is the Inaccessible Soil QU The Inaccessible Soil QUis
conprised of buildings and soil that is inaccessible due to the presence of Buildings 25
and 101, active rail lines, roads, the |evee, and other buildings and encunbrances
(e.g., Building 8). The buildings and inaccessible soil that conpose the |Inaccessible
Soil QU will be addressed in accordance with a future CERCLA action. USACE is currently
devel opi ng the approach to issuance of a ROD for the Inaccessible Soil QU. MDNR and EPA
will be invited to participate in this process.

Prior to selection of the renedial action for the SLDS, several properties were

addr essed under renoval action authority. These properties include Plant 10 (Cty Bl ock
1201, a.k.a. fornmer Plant 4), the land east of the levee (Riverfront Trail), and several
buil dings at the Mallinckrodt Property. These areas are to be included in the
post-renedi al action risk assessment to reconfirmthe protectiveness of the renoval
action.

SLDS Renedi al Action Sel ection

Characterization activities conducted at the SLDS determ ned that contam nation rel ated
to MED) AEC activities is present in accessible soil at the Mllinckrodt property and VPs
at levels that require remedial action. The renedial action ultimately sel ected was
identified as Sel ective Excavati on and D sposal, although treatnent to cost-effectively
reduce the nobility and toxicity of the radioactivity to acceptable risk |evels was
initially retained as a conditional part of the remedy. Treatnent was further eval uated
during the design phase and was subsequently not identified as a cost-effective renedy
that reduced the contanminant's volume, toxicity, or nobility. Therefore treatnent was
not included in the renedial action.

I mpl erent ation of a long-termground-water nonitoring strategy for the M ssissippi
Al luvial Aquifer (HUB) is also being inplenmented under the SLDS ROD. The need for



ground-water renediation is being investigated as part of Phase Il of the G ound-water
Renedi al Action Alternatives Assessnent (GRAAA).

Wl |l sanpling is conducted for two purposes: 1) to assure that protection of hunman
health and the environment is being preserved; and, 2) to design and conduct the best
managenment for treatnment, if necessary, and disposition of excavation waters. Well
sanpling is conducted in both the shall ow and deep water horizons. The deeper water
(HU-B) needs to be protected and the GRAAA will evaluate any contam nants in the deeper
water and determne if additional response actions are required. The protective sanpling
is to assure that the environnment is not being degraded by the site's renedial action.
The nmonitoring al so provides information to deternine issues that may influence the
managemnent / di sposi ti on of excavation water.

The remedi al action objectives for the SLDS Accessible Soil and G ound-Water QU as set
forth in the SLDS ROD (USACE 1998c) are to:

Soi |

. prevent exposures from surface residual contam nation in soil greater than the
criteria prescribed in 40 CFR 192;

. elimnate or minimze the potential for humans or biota to contact, ingest, or
inhal e soil containing CCCs;

. elimnate or mnimze volune, toxicity, and nobility of affected soil;

. elimnate or minimze the potential for mgration of radioactive materials off-
site;

. conply with ARARs; and

. elimnate or minimze potential exposure to external gamma radiation.

G ound Water

. renmove sources of COCs in the A Unit (HU-A); and

. continue to naintain | ow concentrations of QU COCs in the B Unit (HU B).

The maj or conponents of the renedial action presented in the ROD include:

. excavation of accessible soil to conposite criteria (ARAR based) on perineter VPs
and Mal l'i nckrodt Plant 7,

. excavation of accessible soil on the Mallinckrodt Property (except Plant 7) to
conposite criteria (ARAR based) in the top 4 or 6 feet and to depth to deep-soil
criteria (risk-based); and

. control of potential ground-water degradati on by renoval of sources of soil
contamination; renoval, treatnment, and disposal of ground water from excavations
within the A Unit (HJFA); inplenenting institutional controls, when applicable;
and perinmeter ground- water nonitoring in the B Unit (HUB) to assure
post -renedi ati on conpl i ance.



The remedi ation goals for the SLDS Accessible Soil and G ound-Water QU as set forth in
the SLDS ROD (USACE 1998c) consist of the follow ng general conponents:

Soi |

. Excavati on of accessible surface soil according to the ARAR-based conposite
criteria of 5 picocuries per gram (pC/g) above background for the greater of
Ra- 226 or Th-230, 5 pC /g above background for the greater of Ra-228 or Th-232,
and 50 pG /g above background for U238 in the uppernost 6 inches (in.) bel ow
ground surface (bgs) (5/5/50 criteria). To concurrently address each of the major
radi onuclides of interest, a sumof the ratios calculation is appli ed.

. Excavati on of accessible subsurface soil (below 6 in. bgs) according to the
ARAR- based subsurface criteria of 15 pCG /g above background for the greater of
Ra- 226 or Th-230, 15 pCG /g above background for the greater of Ra-228 or Th-232,
and 50 pG /g above background for U238 to a depth of 4 or 6 feet bgs of the SLDS
(15/15/50 criteria). These criteria will be net to a depth of 6 feet bgs in areas
of Mallinckrodt |ocated west of the St. Louis Terninal Railroad Association
tracks (DT-9) and at the fornmer |ocations of Buildings 116 and 117 in Plant 6EH
These criteria will be net at the renmaining areas of the SLDS to a depth of 4
feet bgs except at the Plant 7 area and VPs, where these criteria are applied to
dept h.

. Excavati on of accessible deep subsurface soil [below 4 or 6 feet bgs] to the
ri sk-based criteria of 50 pC /g above background for Ra-226, 100 pC /g above
background for Th-230, and 150 pG /g above background for U-238 in the
Mal |i nckrodt property portion of the SLDS (50/100/150 criteria). To concurrently
address each of the nmgjor radionuclides of interest, a sumof the ratios
calculation is applied, subject to achieving the 25 meniyr ARAR (i.e., 10 CFR
20, Subpart E).

. For arsenic and cadm um (1) excavation of accessible soil to the criteria of
greater than 60 milligrans per kilogram (nmg/kg) of arsenic and/or greater than 17
my/ kg of cadmumto a depth of 4 or 6 feet bgs and (2) excavati on of accessible
soil to the criteria of greater than 2,500 ng/ kg of arsenic and/or greater than
400 ng/ kg of cadmumfrom4 or 6 feet bgs to depth. Arsenic and cadm um are COCs
only in Plants 2, 6, 7N, 7S, and 7Wand DT-10.

G ound Wt er

. Perimeter nonitoring of the ground water in the HU-B during and after source-term
removal will be inplenmented. The need for ground-water remediation will be
eval uated as part of the periodic reviews performed for the SLDS. The
ground-water nmonitoring will also establish the effectiveness of the source
renmoval . The goal of the nonitoring will be to determine if COCs are present
above ILs and to provide sufficient sanpling data to support an eval uation of the
fate and transport of MED/ AEC residual contam nants through and follow ng the
remedi al action.

The remedi al action for the SLDS includes the excavation and off-site disposal of
accessi bl e contam nated soil to renediati on goals established in the SLDS ROD ( USACE
1998c). Accessible contam nated sedinent in sewers and drains considered to be
accessible is renoved along with the accessible soil. Only approved off-site borrow
woul d be used to fill excavations at the perinmeter VPs and in the top 4 to 6 feet across
the Mallinckrodt Property. A post-renedial action risk assessment will be performed upon
conpl etion of excavation and restoration [i.e., backfilling and pl acenent of cover
(asphalt, concrete, crushed. rock, etc.)] to describe the level of risk remaining from



VEDY AEC COCs fol |l owing conpletion of renedial activities. Material that does not exceed
the deep soil (risk-based) criteria and is not a characteristically hazardous waste may
be used, with prior notification to MONR, as backfill below 4 or 6 feet bgs, as
appropriate, on the Mallinckrodt Property of the SLDS except in Plant 7

Final determnations as to whether institutional controls and | and- use restrictions are
necessary at the remedi ated areas will be based on cal cul ati ons of post-renmedial action
risk derived fromactual residual conditions. Institutional controls may include |and
use restrictions for those areas having residual concentrations of contam nants
unsuitable for unrestricted use. This determination will be nade based on a risk

anal ysis of the actual post-renedial action conditions. For residua] conditions
requiring land-use restrictions after the period of active remediation, coordination
with property owners and | ocal |and use planning authorities will be necessary to

impl enent deed restrictions or other mechanisns to maintain industrial/comercial |and
use.

Eval uation of the Mssissippi River bed in the vicinity of the SLDS is a conponent of
the SLDS renedial action. During the R (BNl 1994) of the SLDS, sedinents contai ni ng

radi oactivity were found in a small area of the Mssissippi R ver bed. A subsequent
investigation as part of the R addendum ( SAIC 1995) could not relocate radioactivity
on the riverbed. Presumably it was carried downstream during high flows. The |ocation of
the riverbed where radiol ogi cal contam nation was detected during the R will be
revisited and characterized. |If the remedi ation goals established in the SLDS RCD ( USACE
1998c) are exceeded, the renediation of the riverbed will be addressed under a
subsequent response action. If no contamination is present, the existing remedy will be
considered the final renedy for this portion of the SLDS

Because the renoval action conducted along the Riverfront Trail on the strip of |and
east of the | evee and west of the M ssissippi R ver was subject to different exposure
and | and use assunptions than those used in the SLDS ROD ( USACE 1998c), a post-renedia
action risk assessment will be conducted as a conponent of the SLDS renedy to determ ne
whet her restrictions will be required on this portion of the SLDS.

Anot her conponent of the SLDS renedy is the performance of a post- remedial action risk
assessnent to reconfirmthe protectiveness of the renoval action conducted at
Mal |'i nckrodt Pl ant 10.

SLDS Renedi al Action |nplenentation

As part of the remedial action inplementation for the SLDS, pre- design investigations
were conducted on the various SLDS properties to obtain the information necessary to
devel op the renedi al design docunents. Common to renedial action inplenentation at each
Mal | i nckrodt Property or VP is the coordination with the property owner; establishnment
of a central support facility, water treatnent facility, and soil storage and | oading
facility; inplementation of air nonitoring, access controls, and security measures; and
sequenci ng of excavation, confirmation, and final status survey activities. Support
facilities include personnel and equi pnent decontam nation facilities

The central support facility was established on the eastern portion of Plant 7N at the
initiation of FUSRAP field activities. In order to acconmpbdate characterizati on of Plant
7N, the support facility was noved to DT-7, Mdwest Waste in 2002

The purpose of the central wastewater treatnent facility is to store and treat ground
wat er renoved during excavation activities. Al potentially contaninated waters are
processed through the wastewater treatment systemand the treated water is discharged to
the Metropolitan St. Louis Sewer District (MSD) sewer line in accordance with an MsD
authorization letter, dated October 30, 1998. The discharge is directed to the Bissel



Poi nt Treatnment Pl ant through underground nai ns. Each discharge is nonitored, and the
results reported to MSD.

Two soil storage and railroad car loading facilities are currently established at the
SLDS: (1) the Plant 7S Loadout Area on the eastern edge of the Mllinckrodt Plant and
(2) the Plant 6EH Loadout Area on the northern edge of the Mallinckrodt Plant. Al though
t he physical |oadout pad has switched fromthe south side of the rail spur (Plant 6EH)
to the north side (PSC Metals), the nane for this | oadout area has not changed. Once

| oaded into the railcars, the excavated material is covered and sent out of state for
di sposal . Material is disposed, depending on the concentration of the contam nation, at
either U S. Ecology Idaho, Inc. in Idaho or Envirocare in Uah, which are | ow| evel

radi oactive waste disposal facilities.

Excavation perimeter air nmonitoring is conducted during excavation activities.

Moni toring consists of both real-time (continuous readout) and tine-integrated sanpling.
Real -tine nonitoring is conducted for |ower exposure limt, oxygen level, particul ates,
and organi ¢ conpounds. Tine-integrated sanpling consists of md-volunme and | ow vol une
sanplers for total al pha and total beta neasurenments. Radon nonitoring is conducted to
deter mi ne whet her radon rel eases are occurring.

The primary neans of access control is provided by security fencing surroundi ng each
excavation area. Prior to the comencenment of work, tenporary chain-1ink fences, gates
and/ or other barriers are installed around the renediation work area. Additional safety
fencing is also installed at specific excavation locations as determined by site
conditions. Al non-renediation personnel pedestrian traffic is excluded from
construction zones. Access exclusion is established through the use of tenporary
chain-link fences, barricades, orange construction fencing, and radiation rope
Appropriate warning signs are posted on or adjacent to contani nated areas.

Once verification sanpling denmonstrates that the contaninati on has been renoved, final
status survey confirmation sanpling is conducted. The USACE eval uates the results to
ensure that the residual concentrations in the excavation neet the SLDS ROD ( USACE
1998c) renedi ati on goals and the excavation can be backfilled. Follow ng the conpletion
of backfilling, the excavated areas are regraded, conpacted, and resurfaced with the
same type of material initially present (e.g., asphalt, concrete, gravel). Foll ow ng
resurfacing, a topographic survey of the excavation areas is conpleted to docunent
backfill volunes and final conditions.

The required remedial action at the SLDS and VPs is not conplete as of August 2003;
however, remedi ati on has been conpleted at a portion of the Mllinckrodl Property and
VPs.

A summary of the renedial activities conducted at the SLDS t hrough August 2003 is
presented in the follow ng Table |IV-1 bel ow

Table IV-1. St. Louis Downtown Site Renedial Activities Summary

Loc. Property Start Conpl et e CY Renoved

Dr-2 | Gty Property VP Cct ober July 1999 4,260
1998

MP Pl ant 2 Cct ober August 2000 9, 660
1998

MP Plant 1 July 2000 March 2002 2,490

DT-7 | M dwest Waste VP May 2001 February 2003 3,910




VP Plant 6 East Half (EH) and East (E) Novenber 18, 880
2000 July 2003

DT-6 | Heintz Steel VP April 2003 | In Progress 1, 660

VP Pl ant 7E July 2003 In Progress 1,775

Total Vol une = 42,635

CY = cubic yards (In-Situ)

The specifics of these remedial activities are presented in the followi ng sections.
Cty Property VP (DT-2)

The USACE conpl eted renedi al design activities for this VP between August and Septemnber
1998. The remedi al design partitioned the Gty Property Wrk Area into six separate
excavation areas, Areas A through F. Excavation of contam nated soil began on Cctober
14, 1998 and site restoration activities (i.e., grading and revegetation) were conpl eted
on July 8, 1999. No unexpected events of note occurred during renedial activities at

DT- 2.

Contami nated soil was transported to the Plant 7S soil storage and | oadout facility and
loaded into lined railcars for transport to the Envirocare facility in Uah, a | owlevel
radi oactive waste disposal facility. Approxinmately 4,260 in situ yd3 of contam nated
material were renoved from DT- 2.

The remedi al action summary and post- renedial action evaluation are presented in the

Fi nal Post-Renedial Action Report for the St. Louis Downtown Site Gty-Omed Vicinity
Property, St. Louis, Mssouri (USACE 1999b). The analytical results for the final status
survey sanples indicated that the residual radioactivity on DI-2 net the requirenents of
the remedi al design and was bel ow the SLDS ROD (USACE 1998c) remedi ation criteria. Thus,
the remedi ated areas can be used without restriction. By definition, the area beneath
the levee on DI-2 is considered to be an inaccessible soil area and therefore is not
included in the scope of the SLDS ROD (USACE 1998c).

Mal i nckrodt Plant 2

Prior to devel opnent of the renmedial design for Plant 2, a pre-design investigation was
i npl enented to gather additional subsurface data to support the design of the renedia
action at Plant 2. During pre-design planning, the SAIC three-dinensional nodel (based
on EarthVision Software) of radionuclide distribution was evaluated to determ ne whet her
the soil contam nation boundaries in Plant 2 were adequately defined. In addition, the
Rl data were reviewed to determ ne whet her sufficient data existed for eval uation of
excavation support requirenents. Several data gaps were identified, including a |ack of
soi | geotechnical data; uncertainty in the vertical and horizontal contam nation
boundari es and shal | ow distribution of contam nation; and | ack of radiol ogi cal and

chem cal waste characteristic data. To address the data gaps, two wells were conpl eted
inthe fill material to neasure hydraulic properties. In addition, sanpling was
conducted to further delineate three areas of radiol ogical activity exceeding the SLDS
ROD (USACE 1998c) remediation criteria identified during the dass 2 sanpling in Plant
2. The predesign investigation data showed that the radionuclide contani nation was
within the fill material. However, there were occurrences of radionuclide contam nation
within the underlying clay/silt layer (1T 1999a).



Renmedi al activities at Plant 2 (i.e., design through backfilling and site restoration)
wer e conduct ed between Cctober 1998 and August 2000.

Two changes to the initial design for Plant 2 occurred. The first change invol ved an
alteration in the excavation limts based on newly acquired pre-design investigation
data and a process change to allow the excavation to proceed incrementally once the
gross excavati on boundary was reached. The second change involved an update in the
utility locations and the incorporation of fieldwork variances issued subsequent to the
previ ous desi gn change

The followi ng activities were major conponents of the remedial activities inplenented at
Plant 2. The foundations of Buildings 50, 51, 51 A 52, and 52A were denolished. Severa
water and fire suppression lines were tenporarily capped and renoved. Manhol es and catch
basi ns exposed during excavation were supported or replaced. On-site stockpiled crushed
concrete, brick, and/or cinder block frompreviously denolished Mallinckrodt buil dings,
foundati ons, or other consolidated material having radi onuclide concentrati ons bel ow t he
conposite criteria of the SLDS ROD (USACE 1998a) and exhi biting no hazardous
characteristics, as determned by the Toxicity Characteristic Leachi ng Procedure, were

used for backfilling excavations to levels below 6 feet bgs on Ml linckrodt property.
G ean off-site borrow material was used to backfill excavations from6 feet bgs to the
sur f ace

A total of approximately 9,660 in-situ yd3 of contam nated material was renoved from
Pl ant 2. Excavated soil was transported to a soil storage and | oadout facility and
loaded into lined railcars for transport to and di sposal at Envirocare of Uah, a

| ow 1l evel radioactive waste disposal facility

A few unexpected events of note occurred during renedial activities at Plant 2. These
included the interception of previously unknown underground active and inactive utility
lines, accumul ation and™ required collection of greater-than-anticipated quantities of
ground water, and the discovery of ordnance. During renediation of the main excavation
area in Plant 2, multiple utility lines were encountered that were not previously
identified by any Mssouri utility conpany or Mallinckrodt, Inc. Leaking sewer lines as
wel |l as potable water and fire-suppression-systemwater line ruptures resulted in
excessive water accurulation in the nain excavation. During soil renoval at the main
excavation, ordnance was unexpectedly discovered within the excavati on boundaries. Wrk
was halted, and safety specialists fromUSACE and the St. Louis Police Departnent's Bonb
and Arson Squad were called in to safely extract the nearly 150-year-ol d ordnance. Over
a five-nonth period, 58 pieces of ordnance were eventually renoved and di sposed of by
the Bonb and Arson Squad. A pernanent brass marker was placed on the pavement surface to
identify the location of the ordnance left in place beyond the excavation limts.

Portions of stockpiled crushed concrete, brick, and/or cinder block from previously
dernol i shed Mal | i nckrodt buil di ngs, foundations, or other consolidated nmaterial were
deternmined to neet the conposite criteria stated in the SLDS ROD (USACE 1998a) and

exhi bit no hazardous characteristics, as determned by the Toxicity Characteristic
Leachi ng Procedure. Approxinmately 5,700 yd3 of crushate were placed as deep backfill in
the Plant 2 nain excavation fromtotal depth to no higher than 6 feet bgs. C ean
off-site borrow material or conmercially avail abl e crushed aggregate was placed from6
feet bgs to the level of the crushed aggregate base course for a new pavenent.
Commerci al |y avail abl e crushed aggregate was al so used as deep backfill nateri al

The remedi al action summary and post-renedial action evaluation are presented in the
Post - Renedi al Action Report for the Accessible Soils Wthin the St. Louis Downtown Site
Plant 2 Property (USACE 2002a). The analytical results for the final status survey

sanpl es indicated that the residual radioactivity in the accessible areas in Plant 2 met
the requirenents of the remedi al design and was bel ow the 15/15/50 SLDS ROD renedi ati on



criteria. In addition, analytical results for arsenic and cadm um were bel ow the SLDS
ROD renediation criteria. Thus, the accessible areas of Plant 2 were rel eased for use

wi thout restriction. There are several areas of inaccessible soil present in Plant 2.
These areas include soil beneath the buildings in Plant 2, a snmall area on the north end
of the main excavation, and a snall area on the south end of the mmin excavation

Mal I'i nckrodt Plant 1

The Plant 1 pre- design investigation activities described in the Pre-Design
Investigation Summary Report, Plant 1, FUSRAP St. Louis Downtown Site, St. Louis,

M ssouri (1T 1999b) identified one large and 11 isolated |ocations of elevated
radi ol ogi cal activity. The large area of contam nati on was | ocated near the northwest
corner of Plant 1 in the former Building K foundation (K-Pad) area. The 11 isol ated

| ocations, nunbered 1 through 11, were |ocated north and southeast of the K-Pad area.

The original Plant 1 design included the installation of sheet piling around the K-Pad
area. However, the bids received to build/construct this design were significantly
greater than the estimated costs. USACE, along with its renedial action contractor, IT,
began to explore other neans of shoring. It was deternined that excavation of the K-Pad
area in strips using a slide rail shoring systemwould be a nore cost-effective
approach. During the renediation, unexpected subsurface obstructions were encountered
(e.g., remants of building foundations and streets) that would not have all owed sheet
piling to be driven to the desired depth. Use of the slide rail shoring system enabl ed
t he excavating subcontractor to work around these obstructions

Plant 1 renedial activities began in July 2000 and were conpl eted in Septenber 2003. As
remedi ati on progressed, the 12 contam nation |ocations (including the K-Pad) were
further subdivided into individual excavation areas. This subdivision was inplenented as
an adjustment to changing field conditions and to facilitate renedial activities while
al | owi ng conti nuous Mal | i nckrodt operations. Approximately 2,490 in-situ yd3 of

contam nated naterial were renmoved. Ten areas of inaccessible soil have been identified
in Plant 1, owned by Mallinckrodt, Inc. These areas could not be excavated wi thout
jeopardizing the integrity of nearby structures (e.g., building, substation) or
impacting daily business operations of the owner.

The use of slide rail shoring at the K-Pad area excavation in lieu of the sheet pile
systemoriginally scoped was instrunental in controlling the volune of water

accunmul ating in the excavation. Use of the slide rail shoring systemfacilitated the
progress of excavation in a controlled manner by limting the excavation area that was
open at any given tinme. By using the slide rail shoring system sheet-pile-driving

vi brations which could have adversely affected Mllinckrodt operations in adjacent
bui | di ngs were elim nated.

On-site stockpiled crushed concrete, brick, and/or cinder block from previously
denol i shed Mal | i nckrodt buil di ngs, foundations, or other consolidated naterial having
radi onucl i de concentrations bel ow the conposite criteria of the SLDS ROD (USACE 1998a)
and exhi biting no hazardous characteristics, as deternm ned by the Toxicity

Characteristic Leaching Procedure, were used for backfilling excavations to |evels bel ow
6 feet bgs on Mallinckrodt property. Approxinmately 450 yd3 of crushate were placed as
deep backfill in the K-Pad area fromtotal depth to no deeper than 6 feet bgs. O ean

off-site borrow material or conmmercially avail abl e crushed aggregate was placed from6
feet bgs to the level of the crushed aggregate base course for the new pavenent.

Many chal | enges were encountered during Plant 1 renedial activities because the work

areas were in the nost active part of an operating chem cal plant conpl ex. However, the
only unexpected event of note was the encountering of subsurface remmants of a buil ding
foundati on and brick street pavenment. Use of the slide rail shoring systemin the K-Pad



area enabl ed the excavati on subcontractor to work around these obstructions and
therefore limt possible schedul e del ays.

The USACE nost recently addressed contam nated soil near the former Buildings T, V, and
Wand the rail spur area south of Building X Upon conpletion of renedial activities in
these areas, a remedial action sunmary and post-renedial action evaluation will be
presented in a post-renedial action report.

M dwest Waste VP (DT-7)

Prior to devel opnent of the remedial design for DI-7, a pre-design investigation was
conducted to gather additional subsurface data to support the design of remedial action
The data col |l ected during pre-design investigation activities identified 15 | ocations of
shal low (1l ess than 4 feet bgs) contam nation [Pre-Design |Investigation Data Summary
Report, M dwest WAste Vicinity Property (DT-7), St. Louis Downtown Site, St. Louis,

M ssouri (IT 200la)].

DT-7 renedi al operations began in May 2001 and concluded in February 2003. After

remedi ation activities began, it became apparent that nore contam nati on was present
than originally anticipated based on the pre-design investigation sanpling. A geologic
exam nation of the soil/fill horizons exposed by the excavations, along with further

eval uation of historical |and el evations and aerial photographs, indicated that the
subsurface zone of contam nati on encountered appeared to coincide with the horizon that
was the land surface at the time MED AEC activities began (i.e., 1941). This horizon was
present 4 to 5 feet bgs. The pre-design investigati on sanpling conducted on DT-7 did not
encounter this zone of contami nation. A total of approximately 3,910 in-situ yd3 of
contami nated material was excavated from DT-7

QO her than the increased quantity of contam nated soil vol unes di scussed above, no
unexpect ed events of note occurred during renedial activities at DI-7. The renedi a
action summary and post-renedi al action evaluation will be presented in a post-renedia
action report and will be submitted to MONR and EPA for review and coment prior to
finalization.

Mal |i nckrodt Plants 6 East (6E) and 6 East Half (6EH)

Prior to devel opment of the renedial design for Plants 6E and 6EH, a pre-design
investigation was conducted to gather additional subsurface data to support the design
of renedial actions. The pre-design investigation data showed that radi onuclide

contam nation was confined to two isolated areas in Plant 6E, but was extensive in Plant
6EH [ Pre-Design Investigation Data Summary Report, Plants 6 East Half and 6E (I T 2000)].
The majority of the contam nation appeared to be present within the fill material to a
depth of 4 feet bgs. Contamination was present in two deep areas at 12 and 20 feet bgs

Remedi al activities consisting of the excavation of contam nated soils in Plant 6EH and
Pl ant 6E began in Novenber 2000 and were conpleted in July 2003. After renedia
operations began, it becane apparent that the contam nation was nore extensive, both
vertically and horizontally, than originally anticipated based on the pre-design
investigation sanpling. Approximately 18,880 in-situ yd3 of contami nated material were
excavated from Pl ants 6EH and 6E. The post remedial action report for this area is being
devel oped and will be subnitted as part of the Post Renedial Action Report for Plant 6
to MONR and EPA for review and conment prior to finalization. A nmore conplete discussion
of the remedial activities conducted at Plants 6EH and 6E will be provided in the next
five- year review report.



Heintz Steel and Manufacturing VP (DT-6)

The Heintz Steel and Manufacturing VP (DT-6) was investigated to 2 feet bgs during
pre-design investigation activities. The pre-design data indicated three areas of
shal low (0.5 feet bgs) radiol ogical contanination in the fill nmaterial [Pre-Design
Investigation Data Summary Report, Heintz Steel and Manufacturing Vicinity Property
(DT-6) (1T 200l b)]. The three areas of radiological contam nation appeared to be
randomy located, with no specifically identifiable source.

Due to the degree and extent of contaminated soil encountered at DT-7 during excavation
activities, further evaluation of historical I[and el evations and aerial photographs was
conducted for DI-6. The results of this evaluation indicated that the same subsurface
zone of contamination present at DT-7, which coincides with the horizon that was the
land surface at the time MEDY AEC activities, which began in 1941, may be present at
DT-6. This horizon is expected to be present 4 to 5 feet bgs. The pre-design
investigation sanpling conducted on DT-6 did not encounter this zone of contanm nation.

Remedi al activities began in April 2003 and are ongoing. As part of these renediation
activities, sanpling of several trenches excavated to a depth of approxinately four
feet, was conducted to deternine if the deeper zone of contam nation encountered on DI-7
is present on DI-6, and to what extent. A nore conplete discussion of the renedial
activities conducted at DI-6 will be provided in the next five-year review report.

Mal | i nckrodt Plant 7E

The Plant 7E property is located in the eastern portion of the SLDS, south of Destrehan
Street and east of the Burlington Northern Railroad tracks (DT-12) and Plant 7 North
(N). The northern portion of the Plant 7E property was previously renediated along with
DT-2 because property ownership information available at that tine indicated that it was
part of DT-2 and not Plant 7E. The fenced portion of the Plant 7E property is surfaced
with gravel placed over geotextile and was nost recently used for storage of M

roll-of fs and small FUSRAP stockpiles of mscellaneous materials. These stored itens
were renoved.

The availability of data fromPlant 7E obtained during renediation of DI-2 and the
characterization of DT-1 precluded a pre-design investigation for the renedial design of
Pl ant 7E. These data have been augrmented by the sanpling of several investigational
trenches that delineated required areas of renediation in nore detail. Data from sanples
coll ected during the digging of the trenches were used to aid in the determ nation of
the proposed limts of gross excavation for Plant 7E and are presented in Mallinckrodt
Pl ant 7E Remedi ation Activity Wrk Description (1T 2003).

Remedi al activities began in July 2003 and are currently ongoi ng. A nore conplete
di scussion of the renmedial activities conducted at Plant 7E will be provided in the next
five-year review report.

Ceneral Renedi ation Matters

As stated previously, authority under the SLDS ROD (USACE 1998c) for the renediation of
MVEDY AEC-rel ated wastes is linmted to those wastes in accessible soil and ground water.
The SLDS ROD (USACE 1998c) defines accessible soil as soil that are not beneath

bui | di ngs or other permanent structures. The SLDS ROD (USACE 1998c) al so provides
exanpl es of soil considered to be inaccessible and excluded fromrenedi al action under
the SLDS ROD. Soil that is inaccessible due to the presence of buildings, active roads,
active rail lines, and the levee is specifically excluded fromremedi ati on. Because the
scope of the renedial action authorized by the SLDS ROD (USACE 1998c) is linited to



accessi bl e soil and ground water, the definition of accessible soil controls the
determ nati on of whether remedi ation of a particular area is authorized. The di scussion
of inaccessible soil in the SLDS ROD (USACE 1998c) provi des exanpl es of areas excl uded,
but not a conplete list. Therefore, the determ nation of whether an area is accessible
or inaccessible is made on a case-by-case basis by applying the SLDS ROD (USACE 1998c)
definition of accessible soil. Because the determ nation of whether soil is accessible
is directly related to the permanent nature of structures built upon soil, USACE has
concl uded that areas surroundi ng buil dings or other pernmanent structures where the

vol ume of soil underlying the areas is required for structural stability of the adjacent
bui | ding or other permanent structure are al so inaccessible. Each area excluded from
remedi ati on as inaccessible is docunented, presented in the appropriate post-renedial
action report, and will be included in the final site closeout report and will be
submitted to MONR and EPA for review and conment prior to finalization. A separate RCD
wi Il be devel oped for inaccessible areas at the SLDS. MONR and EPA will be invited to
participate in this process.

The SLDS renedy al so includes inplenentation of a | ong-term ground-water nonitoring
strategy for the Mssissippi Aluvial Aquifer (HUB). As specified in the SLDS ROD
(USACE 1998c), if long-termnonitoring of HU B shows significant exceedances of maxi mum
contam nant |evels (MCLs) or the thresholds established in 40 CFR 192 by the CCCs
specified in the SLDS ROD, then a GRAAA is to be initiated. The ROD specified
investigative levels (ILs) for each of the ground-water COCs are 50 micrograms per liter
(pg/L) for arsenic, 5 pg/L for cadmium and 20 pg/L for total uranium Sanples from
three H-B (M ssissippi Alluvial Aquifer) nonitoring wells exceeded the ILs for one or
nore of the COCs established in the SLDS ROD. Mnitoring wells DM4 and DWM5 exceeded
the IL for arsenic. Significant exceedance of the total uraniumIL in D9 for an
extended period initiated Phase 1 of the GRAAA. Therefore, a Phase | GRAAA was initiated
in 2001 (USACE 2003a).

Fi nal status surveys conpatible with the Milti-Agency Radiation Survey and Site

I nvestigation Manual (MARSSIM are performed subsequent to renediation at the SLDS.
These surveys docunment achi evenent of renedial goals. Results of final status surveys
are docunented in Post-Renedial Action Reports (PRARs) for properties requiring

remedi ation and in Final Status Survey Eval uation Reports (FSSERs) for those properties
not requiring renmedial action. Each of these reports includes a sunmary of the detailed
docunentation that confirms that the areas invol ved achi eve renediation goals. This
docunent ati on specifically includes residual concentrations of contam nants of concern
(e.g., exposure point concentrations) and assessment of residual site risks to confirm
protectiveness.

Syst em Qper ati on/ Oper ati on and Mai nt enance

Thus far, the remedial activities conpleted for accessible soils have allowed for
unlimted use and unrestricted exposure at the particular property. Therefore no
operations and nai ntenance docunents have been required. USACE is currently in the
process of devel opi ng the CERCLA document ation necessary to address inaccessible soil at
the SLDS. MDNR and EPA will be invited to participate in this process.

NORTH ST. LOU S COUNTY SI TES

During the period of this review (Septenber 1998 t hrough August 2003), North St. Louis
County sites renoval actions were conducted pursuant to the followi ng EEf CAs and their
correspondi ng Action Menoranda:

(1) Engi neeri ng Eval uati on/ Cost Anal ysis - Environmental Assessnent for the Proposed
Decont ami nati on of Properties in the Vicinity of the Hazel wood Interim Storage
Site, Hazelwood, M ssouri, DOE/ EA-0489, Rev. 1, March 1992 (DCE 1992) and St.



Louis Site Action Menorandum for Vicinity Property O eanups, June 1995 (DCE
1995).

(2) St. Louis Airport Site (SLAPS) InterimAction Engineering Eval uation/ Cost
Analysis (EE/CA) St. Louis, Mssouri, DCE OR-21950-1026, Septenber 1997 (DCE
1997a) and SLAPS Action Menorandum for the Renoval of Radioactively Contani nated
Material', Septenber 1997 (DCE1997b).

(3) Engi neering Eval uation/ Cost Analysis for the Hazel wood Interim Storage Site
(H'SS), St. Louis, Mssouri, Cctober 1998 (USACE 1998a) and Action Menorandum for
the Renoval of Radioactively Contami nated Material at the Hazel wood Interim
Storage Site and Latty Avenue Vicinity Properties, June 1998 (USACE 1998b).

(4) Engi neeri ng Eval uation/ Cost Anal ysis (EE/ CA) and Responsiveness Summary for the
St. Louis Airport Site (SLAPS) and Action Menorandum St. Louis, Mssouri, March
1999 (USACE 1999a) .

North St. Louis County Sites Renoval Action Selection

Up to August 2003, renopval actions have been conducted pursuant to Action Menoranda
adopti ng reconmendati ons set forth in the EE/ CAs while a ROD was bei ng devel oped to
identify the final remedial action.

Four separate EE/ CAs govern the renoval actions conducted at the North St. Louis County
sites. As noted, two of these EE/ CAs were devel oped by DCE and two were devel oped by the
USACE.

The first EE/ CA (DCE 1992) developed for the North St. Louis County sites addresses
vicinity properties in the Hazel wod and Berkel ey, Mssouri, area that were affected by
operations at the SLAPS and the H SS. The sel ected response action for these vicinity
properties presented in the EE/CA is the excavation of affected materials and the
transportation of the affected naterials to an interimstorage area, the H SS.
Subsequently, a DCE nmenmorandum "St. Louis Site - Action Menmorandumfor Vicinity
Property d eanups, June 1995", authorized the renoval actions recommended in the EE/ CA
and anended the original proposal to replace the interimstorage of contam nated soil at
the H'SS with shipnent to an out-of-state commercial disposal facility.

The second EE/ CA (DCE 1997a) addresses the presence of residual radioactive material in
the soil at the SLAPS. The objectives of the selected alternative are to remove fill
material inmrediately adjacent to Col dwater Creek and to provide a buffer zone between
the creek and the remainder of the SLAPS. Specifically, all excavated soil that exceeded
the DCE standard referred to as the 5/15/50 guideline would be shipped out of state to a
licensed disposal facility. This renoval action was authorized in the SLAPS Action

Menor andum for the Renoval of Radioactively Contaminated Material (DOCE 1997b).

The third EE/ CA (USACE 1998a) developed for the North St. Louis County sites addresses
two interimstorage piles at the HSS, two interimstorage piles at Latty Avenue
VP-2(L), accessible subsurface soil at two Latty Avenue VPs, and one conti guous
property. The USACE deternined that an expedited response action to address affected
materials |located on these properties was appropriate to ensure protection of human
health and the environnment. The approved renoval action required soil fromthe four
interimstorage piles, and accessible subsurface soil fromthe two Latty Avenue VPs and
the contiguous property that exceed the selected criteria of 5/15/50 pG/g for Ra-226,
Th-230, and U 238, respectively, to be excavated and di sposed at a |licensed or permtted
di sposal facility. This renoval action was authorized in the Action Menmorandum for the
Renoval of Radioactively Contaninated Material at the Hazel wood Interim Storage Site and
Latty A venue Vicinity Properties (USACE 1998b).



The fourth EE/ CA and Action Menorandum (USACE 1999a) addresses the SLAPS and the

Bal I fields (a SLAPS-VP area) and identifies the excavation and di sposal of affected fill
materials fromthe SLAPS and the Ballfields as the selected renoval action.
Specifically, soil within the top 6-inch |ayer fromthe SLAPS and the Ballfields
(excluding the north ditch) that exceeds the selected criteria of 5/5/50 pG/g (Ra-226/
Th-230/ U 238, respectively) above background [as determ ned by sumof ratios (SOR)] is
to be excavated and di sposed at a licensed or permtted disposal facility. Soil bel ow
6-inch bgs that exceeds 15/15/50 pG /g (Ra-226/Th-230/ U 238, respectively) above
background (as determned by SOR) is also to be excavated and di sposed at a |icensed or
permtted disposal facility. This EEfCA allows that, if an effective treatnent is
identified subsequent to approval of the EE/ CA, the USACE will consider inplenmentation
of such treatnent on any remaining soil.

North St. Louis County Sites Remopval Action |nplenentation

As part of the renmoval actions for the North St. Louis County sites, pre-design
investigations were conducted on the various North St. Louis County sites' properties in
order to obtain the informati on necessary to devel op the renedi al desi gn docunents.

The pre-design investigations conducted to date have either refined infornation obtained
during the R and/or provided new infornation regarding the degree and extent of
contanmi nation on the North St. Louis County sites' properties.

The ground-water nmonitoring is to assure that the environment is not being degraded by
the sites response actions. The nonitoring al so provides information to determ ne issues
that may influence the nanagenent/di sposition of excavation water.

Presented belowis the history of the renoval action inplenentation at the North St.
Louis County sites. Information regarding initial plans, inplenentation history, renoval
neasures (including nonitoring, fencing, and institutional controls), and current status
of the removal actions is presented. Al so presented are discussions regardi ng any
changes to or problens with renoval action conponents.

SLAPS

At the start of the five-year review reporting period in August 1998, the North Ditch
Renmoval Action and Sedi nentation Basin Installation were in progress at the SLAPS under
a Construction Wrk Plan (CAP) (USACE 1998d) devel oped pursuant to the initial EE CA at
the SLAPS (DCE 1997) and the subsequent EE/ CA and Action Menorandum (USACE 1999a). The
CWP was inplemented in three phases:

Phase 1: Excavation and di sposal of radiologically affected soil fromthe North Ditch
(the area between MDonnell Boul evard and the forner ballfields).

Phase 2: Construction of a sedinentation basin on the western portion of the site.
Phase 3: Renoval of radiologically affected soil fromthe East End Area of the site.

Each of these three phases was initiated as part of the site stabilization effort to
prevent surface water run-off fromcarrying radioactive affected materials fromthe
site. The SLAPS work areas and the status of the renoval actions are shown in Figure
IV-1. Approximately 6,550 in-situ yd3 of affected material were excavated fromthe North
Ditch area. The soil excavated during each of the three phases that exceeded the renoval
action criteria was |l oaded into railcars, in accordance w th governing transportation
requi renents, and shipped out of state to a licensed disposal facility.



In 1998, USACE performed additional characterization to provide data to support ongoi ng
renmoval actions, to provide information on contam nant transport and limts of mgration
of contaminants, and to support contani nant boundary delineation (USACE 200l1a). Soil
sanples fromthe investigation areas (IAs 1 to 13) were collected and anal yzed for

radi onucl i des and various chemicals. TCLP anal yses were perforned on sel ected soil

sanpl es. Sone nonitoring wells were added and sone were abandoned as part of the
characterization activities. Geophysical investigations were perforned to determ ne the
| ocations of subsurface features such as utilities, buried nmetal, and other objects that
may be of concern during drilling and remedi ation activities. The USACE investigation
reconfirned the presence of the radionuclides of interest including Ra-226, Th-230, and
U-238. The SLAPS I npl enentation Report docurments the results of this investigation
(USACE 2001a). A pre-design investigation was conducted at the SLAPS East End and in the
right-of-way (RON al ong McDonnell Boul evard in 2000 to suppl enent the historical data.
The radi ol ogi cal sanpling results of the pre- design investigation borings supported the
hi storical data indicating the maxi mumdepth of affected nmaterial to be 10 to 12 feet
bgs in the East End. The radi ol ogical sanpling results of the pre- design investigation
bori ngs al ong the McDonnel |l Boul evard ROWN supported the historical data indicating the
maxi mum depth of affected naterials to be 3 to 4 feet bgs. In addition, the borings

indi cated no disturbed soil below this depth interval that may be affected as a result
of past construction activities. The pre-design investigation results are presented in
the Pre-Design Investigation Sunmary Report, East End and R ght of Way Wirk Areas (Stone
& Wbster 2000) .

In early 2000, a decision was made to tenporarily suspend renoval activities in the East
End work area and to initiate renoval of affected materials fromthe RadiumPits work
area. The Radium Pits Renoval Action Wrk Plan (USACE 2000a), devel oped pursuant to the
EE/ CA and Action Menorandum (USACE 1999a), inplenented this renoval action. O note was
that the RadiumPits area was believed to contain the highest radiol ogical
concentrations of affected material on the site. The RadiumPits work area was conpl et ed
i n Novenber 2000.

Later in 2000, renoval activities at the SLAPS resuned at the re-desi gnated East End

Ext ensi on/ RONwork area (basically the area between the original East End and the
Radium Pits, including the site drainage ditch along the RON. The original work plan
for this area included sheetpile shoring along portions of the RON However, field
operations were conducted w thout the need for the sheetpile shoring, while still
providing protection to workers and the public and stability to the roadway and shoul der
ar ea.

Current renoval activities at the SLAPS are being inplenented under the Site Wde
Renmoval Action Work Plan (the SLAPS- RAWP) (USACE 2000b) and conducted pursuant to the
EE/ CA and Action Menorandum (USACE 1999a). The docunent includes or incorporates by
reference the foll ow ng:

. ARARs identified in the EE/ CA (USACE 1999a);

. other related site-wi de renoval action plans (site safety and health plan,
quality control plan, etc.);

. requirenents for site-wide activities such as security, work zone access control,
net hods of excavation, decontam nation, erosion and dust control, water
managenent and treatnent, final status surveys, backfill, site grading, and site

restoration; and

. i ndi vi dual SLAPS area renoval action work plans as appendi ces to the SLAPS- RAWP.
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A 2.3-acre area located south of the RadiumPits, west of the East End, and north of the
rail spur |loadout facility has been designated as the Phase 1 Wrk Area. A pre-design
investigation was performed during Septenber-Cctober 2000 in the Phase 1 Wrk Area.
Results of historical Ris did not adequately cover the extent of the Phase 1 Wrk Area.
Additional sanpling resulted in the pre-design investigation borings supporting the

hi storical data indicating the depth of contanmination to be 12 feet bgs. The pre-design
investigation results are presented in the Pre- Design Investigation Summary Report,
Phase | Wirk Area (Stone & Wbster 2001a).

Excavation of the Phase 1 Wrk Area was inpl emented under the Phase 1 Wrk Description
(USACE 2001b) devel oped pursuant to the EE/ CA and Action Menorandum (USACE 1999a).
Excavation of the Phase 1 Wrk Area was begun in Decenber 2001 and conpleted in My
2003. Approximately 65,120 in-situ yd3 of affected material were renoved fromthe Phase
1 Wrk Area. A post-remedial action report will be devel oped and submtted to MONR and
EPA for review and comment prior to finalization. The report will include the Radi um
Pits, East End, East End Extension/RON and Phase 1 Wrk Area. A conplete discussion of
the renoval activities conducted at the Phase 1 Wrk Area will be provided in the next
five- year review report.

Currently, renoval activities are in progress in the Phase 2 and 3 Wrk Areas, a
5.5-acre portion of the SLAPS | ocated west of the RadiumPits and Phase 1 Wrk Area.
Pre-design investigation activities were perforned during June 2000 through January 2001
in the Phase 2 and Phase 3 Wirk Areas. The purpose of this investigation was to
characterize the vertical extent of, and nore accurately delineate, affected materials
in the Phases 2 and 3 Wirk Areas prior to initiation of renoval activities. The

anal ytical results indicated that the deepest contam nation was present



at a depth of 18.4 feet bgs. The pre-design investigation results are presented in the
Pre-Design Investigation Summary Report, Phases 2 and 3 Wirk Areas (Stone & Wbster 200
1b). The renoval activity at the Phase 2 and 3 Wrk Areas was inpl emented in Decenber
2002 under Appendix L to the SLAPS- RAWP, Phase 2 and Phase 3 Wrk Description (USACE
2001 c). A conplete discussion of the renoval activities conducted at the Phase 2 and
Phase 3 Wrk Areas will be provided in the next five- year review report.

At the SLAPS, the entire site is enclosed by chain- |link fence, with vehicle access
through a gated entrance. Non- work hour security is conducted site-w de. Environnental
nonitoring is conducted at the site boundaries. Thernol um nescent dosineters. (TLDs),
radon al pha track detectors (ATDs) and particulate air filters are used in various

conbi nations to nonitor gamma exposure | evels, radon em ssions, and airborne

radi onucl i de enissions. A ground-water nonitoring well network is used to sanple and
eval uate ground- water constituent concentrations and potential effects on ground- water
quality. Stormmater sanpling and nonitoring are conducted to neet National Poll utant

Di scharge El i mnation System (NPDES)-equi val ent and 120 CFR 20 Appendi x B requi renents
for the site. In addition, nonitoring to meet MSD di scharge requirenents is conducted.

Drai nage and water control are integral to the renoval actions conducted at the SLAPS
during the period of this report (Septenber 1998 through August 2003). Stabilized

dr ai nage ways have been constructed al ong the northern and sout hern boundaries of the
site to convey run-off into the sedimentation basin |ocated at the west end of the site.
In 2000, nonitoring of ground- water intrusion into active work areas indicated |evels
of sel eni um exceedi ng guidelines. A denitrification treatment is now utilized to | ower
sel enium concentrations in the water renoved fromthe excavations to | evels bel ow
guidelines. A series of water storage tanks, having a capacity of over 600,000 gall ons,
are used to store water prior to treatnent and/or discharge.

The renmoval action at the SLAPS is not conplete as of August 2003; however, renoval has
been conpleted at a portion of the SLAPS.

Start and conpl etion dates, as well as excavated (in-situ) volunes of the SLAPS renoval
actions perforned during this reporting period, are sunmarized in the follow ng table:

Tabl e 1V-2. SLAPS Renoval Action Summary

Desi gnati on Start Conpl et e CY Renoved
Sedi nent ati on Basin Sept enber 1998 May 1999 10, 530
East End/ East End Extension/ ROV Cct ober 1998 May 2003 65, 120
Radium Pits Mar ch 2000 Novenber 2000 36, 910
Phase 1 Decenber 2001 May 2003 74, 670
Phases 2 and 3 Decenber 2002 I n Progress 24, 630

Total Volune = 211, 860

CY = cubic yards (In-Situ)
Latty Avenue Properties
For the Latty Avenue properties, the renoval actions conducted during the five-year

revi ew period (Septenber 1998 through August 2003) occurred prinarily at the H SS/ Futura
site. The construction of the H SS railroad spur line and |loading facility comenced in



Cct ober 1998, pursuant to the EEf CA and Action Menorandum (USACE 1998a, b), and was
conpl eted by the spring of 1999. Two stockpiles of affected material were created from
this construction and subsequently renoved.

The HI'SS stockpile renoval was inplenmented pursuant to the EE/ CA and Action Menorandum
(USACE 1998a, b), under several firmfixed price service contracts. The stockpil ed
affected material at the H' SS has been renoved and shipped by railcar to out-of-state
licensed disposal facilities. A Post-Renedial-Action Report for the HSS will be

devel oped and submtted to MONR and EPA for review and comment prior to finalization
The start and conpl etion dates, as well as the excavated (in-situ) volunes for the H SS
renmoval actions conducted during the five-year review period, are summarized in the
follow ng table

Table 1V-3. H SS Stockpil es Renoval Sunmary

St ockpi | e Desi gnati on Start Conpl et e CY Renoved

East Piles 1 and 2 April 2000 June 2000 6, 880

Rai | road Spur Spoil Piles A and B Mar ch 2000 June 2000 5, 590

Suppl enental Pile Sept enber 2000 Cct ober 2000 4,710

Main Pile - Northern Portion Novenber 2000 January 2001 4,440

Main Pile - Phase 1 - South Hal f Mar ch 2001 May 2001 11, 950

Main Pile - Phase 2 - North Hal f Sept enber 2001 Cct ober 2001 5, 905
Total Volune = 39, 475

CY = cubic yards

At the H SS, disturbed areas have been covered with topsoil and hydro-seeded, or covered
with reinforced poly with granul ar ballast, pending final selection of a remedial action
for the H SS subsurface contamination. Currently, the rail spur is not used but remains
operational. The entire site is enclosed by chain-link fence, with vehicle access
through a gated entrance. Environnental nonitoring is conducted at the site boundaries
for radioactive air particul ates, external ganmma radiation and radon |evels. A
ground-water nonitoring well network is used to sanple and eval uate ground-water
constituent concentrations and potential effects on groundwater quality. Stormwater
sanpling and nonitoring are conducted to neet NPDES permt requirenments for the site.

SLAPS VPs

The first SLAPS VPs renoval action perforned during the five- year review period

(Sept enber 1998 t hrough August 2003) was in conjunction with the replacenent of the St.
Denis Street Bridge over Coldwater Creek located in Florissant, Mssouri. The DCE, the
predecessor of USACE, was contacted by the Gty of Florissant, Mssouri regarding the
pl anned bridge repl acenment and conducted sanpling activities in the area of the pending
construction. The results of the sanpling activity identified | evel s exceedi ng DCE

gui del i nes, and the area was designated for renmoval prior to construction in order to
protect worker health and safety during construction. The renoval action was conducted
on the east and west banks of Col dwater Creek from Cctober 21, 1998, through Novenber
12, 1998, pursuant to the EE/ CA and Action Menorandum (DCE 1992, DCE 1995). About 450
in-situ yd3 of radioactively affected soil and sedi ment were excavated. The affected
material was transported by dunp truck to the Eva Road | oading area, then transferred to
railroad cars for shipnment to Envirocare disposal facility in UWah. No portion of the
renmoval action for this property required an on-going treatnment of affected soil or



wat er. The areas where renoval of affected nmaterial had taken place were released to the
Cty of Florissant to begin preparations for the bridge replacenent. The excavated areas
were released to the Gty of Florissant to begin preparations for the bridge

repl acenent. On Novenber 23, 1998, the USACE informed the Gty of Florissant that the
soil with residual radioactive contam nation above the EE/CA criteria (DOE 1992) in the
areas inpacted by the new bridge installation had been removed, as docunented in the
Post - Renedi al Action Report for the St. Denis Bridge Area (USACE 1999c). Note that this
docunent incorrectly cites the DCE 1997 as the governi ng docunent for the renoval

action. A correction will be issued to this docunent.

In March 2000, excavation of affected materials froma portion of the SLAPS VP-38 on
SuperVal u, Inc. property commenced pursuant to the EE/ CA and Action Merorandum ( DOE
1992, DCE 1995). Approximately 5,000 in-situ yd3 of radioactively affected naterial were
excavated and transported out of state for disposal at EnviroSafe in |daho. The entire
floor of the excavation was confirmed clean and rel eased. However, only the west and
northwest walls of the excavation were rel eased. Residual soil concentrations in the
other walls were in excess of the renoval action goals and excluded fromthe renoval
area. Areas of the wall that were not included in the renoval area were covered with
geotextile naterial. Placement of clean backfill in the excavation and agai nst the
geotextile material was conpleted in June 2000. The VP-38 renoval action is docurented
inthe Vicinity Property 38 Renoval Action Sunmary, Revision O, dated April 9, 2001
(USACE 2001d). The post-renedial action report will be devel oped upon conpl etion of the
remai ni ng response actions on this property and will be submtted to MDNR and EPA for
review and comment prior to finalization. Currently, the USACE field project office
conpl ex and on-site laboratory facility are located on the renedi ated portion of VP-38.

Characterization activities consisting of gamma radi ati on wal kovers and soil sanpling
wer e conducted across VP-24c in the Summer of 2002. Contaninated soil was identified on
VP-24c. The contami nated soil was excavated in April 2002 and the area sanpled in
accordance with MARSSIM The sanpl e data showed that soil remaining on this parcel were
bel ow the criteria specified in the EEf CA and Acti on Menorandum (DOE 1992, DCE 1995).

Though no renoval actions were required to be conducted on the property, a final status
survey was perforned on the northeast portion of the forner ballfield area designated as
the Gty of Berkeley Salt Storage Area. This area represents the first final status
survey unit [Survey Unit (SU)1] of 1A-9. The final status survey and resulting
conclusions are presented in St. Louis Airport Site Investigation Area 9 Final Status
Survey Eval uation, Berkeley Salt Storage Area (1 A-9 Survey Unit 1) (USACE 2000c).

Sur face-wat er and sedi ment sanples are collected fromfixed |ocations al ong Col dwat er
Creek on a schedul ed, periodic basis. Sanple data are anal yzed and eval uat ed agai nst
water quality criteria as part of the SLS environnental nonitoring program

Fi nal status surveys conpatible with the Miulti- Agency Radiation Survey and Site
Investigation Manual ( MARSSIM are perforned subsequent to renoval at the North St.
Louis County sites. These surveys docunent achi evenent of the renoval action criteria
identified in applicabl e Engi neering Eval uati ons/ Cost Anal yses (EE/ CAs). Results of
final status surveys are docunented in Post-Renedial Action Reports (PRARs) for
properties requiring a response action or in Final Status Survey Eval uation Reports
(FSSERs) for those properties not requiring a response action. Each of these reports
will include a summary of the detail ed docunmentation that confirnms that the areas

i nvol ved achi eve relevant criteria. This docunentation will specifically include

resi dual concentrations of COCs (e.g., exposure point concentrations) and assessnent of
residual site risks and doses to confirm protectiveness.



Syst em Oper ati on/ Operati on and Mi nt enance

Thus far, the renoval actions conpleted at the North St. Louis County sites have al |l oned
unlimted use and unrestricted exposure at the particular properties. Therefore, no &M
docunent s have been required.

V. PROGRESS SI NCE THE LAST REVI EW

This is the first five-year review for the SLS.

VI . FI VE- YEAR REVI EW PROCESS

Adm ni strative Conponents

The five-year review process for the St. Louis FUSRAP sites began in January 2003 and
conti nued t hrough August 2003. The five-year review process included notifying

regul atory agencies, the community, and other interested parties of the start of the
five-year review, establishing the five-year reviewteamin consultation with the USEPA
and MDNR, reviewing rel evant docunents and data pertaining to the renmoval and renedi al
actions conducted at the SLS over the past five years; conducting site inspections;
conducting site interviews; and developing/reviewing this first Five-Year Review Report.
Each of these elenents is discussed bel ow

Al t hough the USEPA and MDNR had been informally notified that the five-year review
process had begun for the SLS in advance, they were fornmally notified in a letter from
USACE dated February 13, 2003. A conference call was held with the three parties on
February 20, 2003 to discuss the establishnment of the five-year review team details of
the site inspections and site interviews, and docunent revi ew procedures.

The Five-Year Revi ew Team consi sted of the follow ng nenbers: Jacque Mattingly, USACE
Deborah MKinl ey, USACE, Daniel Vall, USEPA; Jill Goboski, MONR, and JoAnne Wade, MDNR
Ms. Mattingly led the teamin the site visits and interviews while Ms. MKinley |led the
teamin preparing the Five-Year Review Report. Additional USACE, USEPA, and MDNR st aff
assisted in review of the report.

Communi ty | nvol venent

Activities to involve the comunity in the five-year review were initiated in March
2003. On March 14, 2003, St. Louis District USACE representatives presented the scope
and schedul e of the five-year review at the St. Louis Oversight Committee neeting, which
is open to the public. Information identifying the purpose, scope, and conponents of the
five-year review and soliciting public comment was posted on the St. Louis-District Wb
site (ww nvs. usace.arny. ml/engr/fusrap/hone2. htn). This information was al so presented
inthe St. Louis FUSRAP Sites newsletter that was issued to the site mailing |ist.

On March 31, 2003, a news rel ease was sent to | ocal newspapers, radio stations, and

tel evision stations advising that a review of radiol ogi cal response actions was underway
for FUSRAP sites. On Septenber 2, 2003, a public notice was published in the St. Louis
Post - D spat ch announci ng that the draft five-year reviewreport for the St. Louis FUSRAP
Sites was conplete and avail able for 30-day public review and comment at the FUSRAP
Project Ofice and the St. Louis Public Library (Main and dive branch). A news rel ease
announcing this was sent to the | ocal newspapers, radio stations, and television
stations.



Docunent Revi ew

The followi ng sections list the docunents assessed as part of this five- year review
The documents are categorized into the follow ng:

Basi s for Response Actions

The docurnents listed in Table VI-1 identify the background and goal s of the renedi es and
any changes in |laws and regul ations that may affect the response action.
al so provi de background infornmation on the sites,
and address comunity concerns and preferences.

basis for action,

Table VI-1. List of Response Action Docurnents

Assessment for the Hazel wood
InterimStorage Site (H SS),
Cct ober 1998 (USACE 1998a).

alternatives

Docurent Property Pur pose Use for Review
Engi neeri ng Eval uati on/ Cost H SS (VPs) Pr opose Coal of renoval
Anal ysi s- Envi r onment al renoval action Backgr ound
Assessnent for the Proposed alternatives. Basis for Action
Decont ami nation of the G ean-up levels
Vicinity Properties in the Communi ty Concer ns
Vicinity of the Hazel -wood
Storage Site, March 1992 (DCE
1992).
St. Louis Site Action North St. Recor d Coal of remedy
Memor andum for Property Loui s sel ected Basis for Action
Cl ean-ups, June 1995 (DCE County response
1995). sites VPs action.
St. Louis Airport Site (SLAPS) SLAPS Pr opose Coal of renoval
InterimAction Engineering removal action Backgr ound
Eval uati on/ Cost Anal ysis alternatives. Basis for Action
(EE/ CA), September 1997 G ean-up levels
( DOE1997a) . Communi ty Concer ns
SLAPS Action Menorandum for SLAPS Record Goal of Renoval
t he Renoval of Radioactively sel ected Basis for Action
Cont ami nated Material . renoval action
Sept enber (DCE 1997b).
Record of Decision for the St. SLDS Record Renedi ati on Goal s
Loui s Downtown Site, Cctober sel ected Backgr ound
1998 (USACE 1998c). renedi al Basis for Action

deci si on Communi ty Concer ns

Engi neeri ng Eval uati on/ Cost H SS Pr opose Coal of renoval
Anal ysi s- Envi r onnent al renoval action Backgr ound

Basis for Action
Cl ean-up levels
Comuni ty Concer ns

These docunent s
and cl ean-up | evel s,




Action Menorandum for the H SS Record CGoal of Renoval
Hazel wood Interim Storage Site sel ected Basis for Action
(HI'SS), June 1998( USACE1998b). removal action

Engi neeri ng Eval uati on/ Cost SLAPS Record renoval Coal of renoval
Anal ysis (EE/ CA) and deci si on Backgr ound

Responsi veness Sunmary for the
St. Louis Airport Site (SLAPS)
and Action Menorandum March
1999 (USACE 1999a) .

Basis for Action
Cl ean-up levels
Communi ty Concer ns

Table VI -1. List of Response Action Docunents (Cont'd)

Docunent Property Pur pose Use for Review
Feasibility Study SLAPS, SLAPS Propose renedi al action | Remedi ation Goal s
for the St. Louis VPs, HI SS al ternatives. Backgr ound
North County Site, Basis for Action
May 1, 2003 (USACE Communi ty Concer ns
2003b) .

Proposed Pl an for SLAPS, SLAPS Presents preferred Renedi ati on Goal s
the St. Louis North VPs, HI SS remedi al alternative Backgr ound

County Site, St. Basis for Action
Louis, M ssouri. Communi ty Concer ns
May 1, 2003 ( USACE

2003c) .




I npl enentati on of the Response

The documents listed in Table VI-2 furnish infornation about design assunptions, design
pl ans or nodifications, and docunentation of the response action at the sites.

Table VI -2. List of Inplenmentation Docunents

Docunent

Property

Pur pose

Use for Review

Pr e- Desi gn

I nvestigation
Summary Report
Plant |, St. Louis
Downt own Site,
Decenber 9, 1999
(1T 1999b).

SLDS

Record
investigation data

Check whet her
contam nant | evel s
neet criteria.

Pr e- Desi gn

I nvestigation Data
Summary Report
Plants 6 East Hal f
and 6E, St. Louis
Downt own Site,
August 18, 2000 (IT
2000) .

SLDS

Record
investigation data

Check whet her
contam nant | evel s
neet criteria.

Pr e- Desi gn

I nvestigation Data
Sunmary Report

M dwest Waste -
Vicinity Property
(DT-7) FUSRAP St.
Loui s Downt own
Site, May 3, 2001
(1T 200l a) .

SLDS

Record
investigation data

Check whet her
contam nant |evels
neet criteria.

Pr e- Desi gn

I nvestigation Data
Summary Report:
Heintz Steel and
Manuf act uri ng
Vicinity Property
(DT-6). FUSRAP St.
Loui s Downt own
Site, July, 28,
2000 (1T 2001).

SLDS

Record
investigation data

Check whet her
contam nant |evels
neet criteria.




Pr e- Desi gn

I nvestigation Data
Summary Report:
East End and

Ri ght - of - Way Wér k
Areas, St. Louis
Airport Site, July
2000 (Stone &
Webst er 2000).

SLAPS

Record
investigation data

Check whet her
contam nant | evel s
neet criteria.




Table VI-2. List of

I mpl emrent ati on Docunents (Cont' d)

investigation
Summary Report:
Hazel wood Interim
Storage Sire
(H'SS)- Main Pile
Renoval Action,
Decenber 2000
(USACE 2000d) .

investigation data

Docunent Property Pur pose Use for Review
Pr e- Desi gn SLAPS Record Check whet her
I nvestigation i nvestigation data contam nant |evels
Summary Report: nmeet criteria.
Phase 1 Wrk Area,
January 10, 2001
(Stone & Webster
2001a) .
Pr e- Desi gn SLAPS Record Check whet her
i nvestigation i nvestigation data contam nant | evel s
Summary Report: neet criteria.
Phases 2 and 3 Wirk
Areas, June 26.
2001 (Stone &
Webst er 2001b) .
Pr e- Desi gn H SS Record Check whet her

contam nant |evels
neet criteria.

Qperations and Mai nt enance

&M docunent s descri be the ongoi ng neasures at the site to ensure the renedy renains

protective at the site. The renoval

or renedial

actions conpleted to date have all owed

for unlimted use and unrestricted exposure at the property. Therefore, no O%M docunents

have been required.

i nstitutional

controls are necessary for rel ease of property, O8M

docunents will be conpl eted and di scussed in subsequent 5-year reviews.

Response Action Performance

Moni toring data, progress reports,

and perfornmance eval uation reports listed in Table

VI -3 provide information that can be used to determ ne whether the response action

continues to operate and function as desi gned.




Table WI-3. List of

Response Action Eval uati on Docunents

Docunent Property Pur pose Use for Review

VP- 38 Renoval Action SLAPS Docunent t hat H story of VP-38

Sunmmary, Berkel ey, VPs response actions Status of VP-38

M ssouri, April 9, are conpl ete Chronol ogy of activities
2001 (USACE 2001d).

Annual Envi ronment al All Records and Check whet her cont am nant
Moni toring Data and eval uat es | evel s neet conparison val ues
Anal ysis Report for nmonitoring data

CY98, July 1999

(USACE 1999d) .

St. Louis Airport SLAPS Present final Check whet her cont am nant
Site Investigation VP status survey data | levels neet criteria

Area 9 Final Status
Survey Eval uati on,
Ber kel ey Sail

Storage Area (I A9
Survey Unit 1),

Cct ober 2000 ( USACE
2000c) .




Table VI -3. List of Response Action Eval uation Docurments (Cont'd)
Docunent Property Pur pose Use for Review
Radi um Pits Renoval SLAPS Docunent t hat H story of SLAPS
Action Sumary construction Status of SLAPS
Report: FUSRAP St. activities are Chronol ogy of activities Lessons
Louis Airport Site, conpl ete Lear ned
Novenber 1, 2001
(USACE 2001e).
Fi nal Post - Renedi al SLDS VP Docunent t hat H story of DT-2
Action Report for construction Status of DT-2
the St. Louis activities are Chronol ogy of activities Lessons
Downtown Site conpl ete Lear ned
Cty-Omed Vicinity
Property, St.
Louis, M ssouri,
Sept enber 1999
(USACE 1999b).
Post - Renedi al SLAPS VPs Docunent that H story of St. Denis Bridge
Action Report for construction Status of St. Denis Bridge
the St. Denis activities are Chronol ogy of activities Lessons
Bridge Area, July conpl ete Lear ned
1999 (USACE 1999c).
Resul ts of East H SS Docunent t hat Characterization of soil
Soil Piles and H SS construction
Spoil Piles activities are
Char acteri zati on, conpl ete
St. Louis.
M ssouri, April
2000 (USACE 2000e).
Fi nal Post - Renedi al SLAPS Docunent that Ef f ecti veness of the renedial

Action Report for
the Accessible
Soils within the
Downt own Site Pl ant
2 Property, January
2002 (USACE 2002a).

construction
activities are
conpl ete

action at Plant 2




Fi nal Status Survey
Report Eval uati on
for the St. Louis
Downtown Site
Cty-Omned Property
North (Metropolitan
Server District
(MSD) Salisbury
Lift Station)
Vicinity Property,
February 2001
(USACE 2001f)

SLDS

Docunent s t hat
Reredi ati on Goal s
were net

Ef fecti veness of the renedial
action at MsSD Salisbury Lift
Station VP

Final Status Survey
Report Eval uati on
for the St. Louis
Downtown Site
Archer Daniels
Mdland Vicinity
Property (DT-1),
June 2002 (USACE
2002b) .

SLDS

Docunent s t hat
Renedi ati on Goal s
were net

Ef fecti veness of the renedial
action at St. Louis Downtown
Site ADM VP (DT-1)

Annual

Envi r onnent al

Moni toring Data and
Anal ysis Report for
CY99, June 2000
(USACE 2000f) .

Al

Records and
eval uat es
noni toring data

Check whet her contam nant | evels
nmeet conparison val ues

Annual

Envi r onnent al

Moni toring Data and
Anal ysis Report for
CYyQO, June 2001
(USACE 20019) .

Al

Records and
eval uat es
noni toring data

Check whet her contam nant |evels
nmeet conparison val ues

Annual

Envi r onrent al

Moni toring Data and
Anal ysis Report for
CyQL, June 2002
(USACE 2002c) .

All

Records and
eval uat es
noni toring data

Check whet her contam nant |evels
neet conparison val ues

Annual

Envi r onnent al

Moni toring Data and
Anal ysi s Report for
CY02, Septenber
2003 (USACE 2003e).

Al

Records and
eval uat es
nmoni toring data

Check whet her contam nant | evels
nmeet conparison val ues




Legal Docunentation

In Cctober 1998, Congress transferred responsibility for the adm nistration and
execution of FUSRAP from DOE to USACE in the Energy and Water Devel opnent Appropriations
Act, Pub. L. 105-62. Provisions of the appropriations acts for fiscal years 1999 and
2000 clarified Congressional intent that USACE shoul d conduct FUSRAP activities subject
to CERCLA and the NCP. In March 1999, USACE and DCE executed a Menorandum of

Under st anding (MOU), which identifies program admnistrative and execution
responsibilities for the two agencies. USACE is currently conducting FUSRAP response
actions at the SLS under the legislative authority in the appropriations acts; subject
to CERCLA, the NCP, and Executive Order 12580 inpl ementing CERCLA, in accordance wth
the FFA, originally negotiated between USEPA and DOE, and in accordance with the MOU.
The MOU desi gnated DCE as responsible for |ong-term stewardship. A team of USACE, DCE,
USEPA, MDNR, and st akehol der representatives are cooperatively devel oping a |ong-term
stewardshi p plan for conducting response actions, inplenenting institutional and access
controls, performing &M activities, and preparing five- year reviews.

Communi ty | nvol venent

The Community Rel ations Plan hel ps give an understanding of the history of the community
invol venent and other activities at the SLS. CQurrent conmmunity invol vemrent actions are
being carried out under the Community Relations Plan for the St. Louis FUSRAP Sites,

Rev. 3, January (USACE 2001h). This document will be updated prior to the next five-year
revi ew.

Dat a Revi ew

The data review conponent of this five-year review consisted of exam ning environnent al
nonitoring data collected as part of response actions conducted at the SLDS and the
North St. Louis County sites. An environmental nonitoring programwas inplenented at the
SLS in cal endar year (CY) 1998. This programis an integrated nonitoring programwth
sanpling locations and frequencies defined on the basis of site-specific permts/permt
equi val ents, decision docunents, and a commitnent to be protective of human health and
the environnent and denonstrate short-term effectiveness pursuant to CERCLA

Air, soil, sedinent, surface water, and ground water are sanpled and anal yzed as part of
the environnmental nonitoring program A discussion of the review of these data by site
is presented in the foll owi ng paragraphs.

Envi ronnental rnonitoring data are collected quarterly pursuant to Section XV of the
FFA;, these data are not evaluated as part of the quarterly reporting. Therefore, the
envi ronnental nonitoring programincludes the preparation of an annual Environmental
Moni toring Data Analysis Report (EMDAR) that consolidates and eval uates the
environnental nonitoring data. The annual reports are prepared by cal endar year and
summari ze the data obtained during the cal endar year and provide trend anal yses of the
dat a.

The environnental nonitoring programis evaluated at the end of each fiscal year (FY).
The result of this evaluation is the devel opment of an annual environnental nonitoring
inmpl enentation programfor the follow ng FY. The sanpling |ocations and activities of
the programare not static because of the evolving nature of the response actions being
conducted at the St. Louis Sites.

Accordingly, sanpling activities may be del eted in subsequent FYs because the nonitoring
is no longer pertinent (e.g., perineter airborne paniculate nonitoring would not be



pertinent once a property had been renediated and the site restored). Conversely, an

i ncreased sanpling frequency may be incorporated into the programto address an el evated
intensity of response actions at a site. Sanpling frequencies are driven by the sanpling
data coll ected. For exanple, if data trends indicate short-termincreasing
concentrations, the sanpling frequency rmay be increased

The data reviewed included those data presented in the post-renedial action or fina
status survey reports prepared at the conpletion of response actions. Data generated by
response actions that are not conplete were not reviewed. These data will be revi ewed
for the next five-year reviewreport. Only the conclusions presented in the
post-renedi al action or final status survey reports regardi ng conpliance with response
action goals and future use of the property evaluated are presented in this report. For
the conplete analysis of the data, please refer to the individual postrenedial action or
final status survey reports.

The data presented in the annual environnental nonitoring data and analysis reports from
CY1998 t hrough CY2002 were al so revi ewed [ Annual Environmental Mnitoring Data and

Anal ysis Report for CY98 (USACE 1999d), Annual Environnental Mnitoring Data and

Anal ysis Report for CY99 (USACE 2000f), Annual Environnental Monitoring Data and

Anal ysis Report for CYOO (USACE 2001 g), Annual Environnental Monitoring Data and

Anal ysis Report for CYOl (USACE 2002c), and Draft Annual Environmental Monitoring Data
and Analysis Report for CYO2 (USACE 2003e)]. Only a sunmary of the data evaluations is
presented here. For a conplete presentati on and eval uation of the data reviewed, please
refer to the annual environnmental nonitoring data and analysis reports for each CY.

G ound-VWater Monitoring

G ound-water nonitoring is conducted at the SLS to neet several general objectives.
These obj ectives are to:

. det er mi ne background-water quality at each of the SLS

. identify potential effects on ground- water quality resulting fromrenoval and
renedi al actions;

. obtain requisite data to eval uate response action perfornance; and

. ensure conpliance with the SLDS ROD (USACE 1998c) requirenents

Pursuant to the above objectives, conparison values were established to eval uate
ground-wat er data obtai ned under the ground-water nonitoring programfor the SLS. These
conparison val ues are derived fromthe SLDS ROD (USACE 1998c), environnental regul atory
prograns, and fromNorth St. Louis County sites background conditions for shall ow and
deep ground water presented in the Feasibility Study (FS)

The regul at ory-based val ues consi dered for eval uation of HU A ground-water data fromthe
SLDS are the MCLs, secondary MCLs (SMCLs), and MCL goals of the Safe Drinking Water Act.

The regul at ory-based val ues considered for evaluation of all ground-water data fromthe
North St. Louis County sites are the MCLs, SMCLs, and MCL goals of the Safe Drinking
VWater Act.

North St. Louis County sites ground-water data are al so conpared to ground-water quality
criteria promul gated by the MONR under 10 CSR 20-7 and heal t h-based advi sories for
groundwat er quality included under 10 CSR 20-7 Table A dass 1 and V|

Begi nning in CY2000, North St. Louis County sites ground-water data were al so conpared
t o background val ues devel oped for the North St. Louis County sites FS (USACE 2003b).
Background val ues for just the hydrostratigraphic zone of interest (HZ-E or the
protected aquifer) at the North St. Louis County sites were re- evaluated to fully



consi der additional avail able data. HZ-C overlies the jointed HZ-E bedrock, so that the
HZ- C water represents the water quality of the HZ-E, whose water is difficult to
extract. Thus, HZ-Cis a surrogate for HZ-E. Additional nonitoring wells and proper
sanpling protocols for all wells provided adequate basis for evaluation of the HZ-C HZ-E
wat er' s background. The background was detail ed and specified in the Environnental
Monitoring Data and Analysis Report for CV 2002. As such, the background val ues were
revi sed based on additional avail able data. The conparison values for North St. Louis
County sites ground- water data will be revised when a final ROD is issued for the North
St. Louis County sites. Gound-water data fromHU B at the SLDS are conpared to the ILs
established in the SLDS ROD (USACE 1998c) and to MCLs if an IL was not established.
Prior to August 2003, both filtered and unfiltered sanples were collected fromSt. Louis
Sites ground-water wells. CQurrently only unfiltered sanples are coll ected.

The followi ng table summari zes those background val ues that have changed.

Tabl e VI-4. Revi sed Background Val ues for North St. Louis County Sites HZ-C HzZ-E
Hydr ostrati graphi ¢ Zones

Cheni cal Backgr ound Revi sed

Backgr ound Units
Ant i nony 4 ug/ L
Arsenic 82.7 108 po/ L
Bari um 424 1, 400 po/ L
Cadm um 2 po/ L
Chr om um 13 ug/ L
Mol ybdenum 0 68 Mo/ L
N ckel 1.1 18 po/ L
Radi um 226 1.03 4 PG /L
Radi um 228 NR PG /L

Sel eni um 2 ug/ |




Tabl e VI-4. Revised Background Val ues for the North St. Louis County Sites HZ-C/ HZ-E
Hydr ostrati graphi c Zones (Cont' d)

Chem cal Backgr ound Revi sed Units
Backgr ound
Thal i um 0 7 pa/ L
Thori um 228 0. 62 2 PG /L
Thori um 230 0. 63 4 PG /L
Thor i um 232 2 PG /L
Total Uranium 7 PG /L
Ur ani um 234 0 -4 PG /L
Ur ani um 235 NR PG /L
Urani um 238 0.11 -3 PG /L
Vanadi um 18 po/ L

NR - Not Reported - no del ectabl e sanples for that anal yte

For those wells where sufficient data were available |o evaluate a trend, the unfiltered
groundwat er data were eval uated usi ng Mann-Kendal | statistical testing. The Mann-Kendal |
trend anal ysis was performed at a 95% | evel of confidence. The conplete results of the
testing for the SLS are presented in EMDAR CY2002 (USACE 2003e). Statistically
significant trends do not always reflect actual trends. The Mann-Kendal | test does not
consider the effects of neasurement error and does not provide any infornation
concerning the nmagnitude of the trends, so tine concentration plots were used to

eval uate these factors.

H SS
Stratigraphy

The stratigraphy beneath the HHSS is simlar to that found at the SLAPS, with the
exception that the shale unit (Hz-D) is absent at the H' SS. Four HZs (HzZ-A through HZ-C
and HZ-E) are present at the H SS. These HZs are the shallow HZ-A, conprising the Unit 1
Fill, Unit 2 Loess, and Subunit 3T Silty Cay; the internediate depth HZ-B, conprising
the Subunit 3M day; the deep HZ-C, conprising the Subunit 3B silty clay and Unit 4
clayey to sandy gravel; and the protected deep HZ-E, conprising the M ssissippian

Li mestone. HZ-A and HZ-B are often referred to as the upper zone, while HZ-C and HZ-E
are referred to as the |ower zone. Wth the exception of nonitoring wells H SS-5D and
HW23, which are screened in the HZ-C, all of the nonitoring wells at the H SS are
screened in the HZ-A. HW2 and HW3 are upgradient wells installed to assist in

eval uati ng background conditions.



Sanpl i ng Program

Sanpl i ng was conducted at 17 ground-water nonitoring wells in CY1998. Arsenic, cadm um
manganese, selenium total U, and trichloroethene (TCE) were detected in HZ-A ground-
wat er sanpl es above their respective MCLs or SMCLs. No exceedences were noted in the
HZ- C wel | sanpl es. Al though manganese and TCE were detected in HZ-A they have been
deternmined in the North St. Louis County sites FS not to be MED) AEC CCCs. It shoul d
be-noted that USACE screens for TCE and nmanganese as well as other netals to confirm
that excavation water is properly treated and neets rel ease requirenents.

During CY1999, 15 ground-water nonitoring wells were sanpled at the H SS. Arsenic,
cadm um nanganese, selenium total U, and TCE were detected in HZ-A ground- water
sanpl es above their respective MCLs or SMCLs. No exceedences were noted in the HZ- C
wel | sanpl es.

Three nmonitoring wells (HW3, HW4, and HWA5) were installed during CY2000. Therefore,
18 ground-water nonitoring wells were sanpled at the HI SS for this cal endar year.
Arsenic, iron, nanganese, selenium Ra-226, Total U, TCE, and 1, 2-dichl oroet hene (DCE)
were detected at concentrations above their respective MCLs or SMCLs in sanples from
several HzZ-A wells. Th-230 was detected in HZ- A ground-water sanples above its
background val ue. No exceedences were noted in the HZ-C well sanpl es.

Sanpl i ng was al so conducted at 18 ground-water monitoring wells at the H' SS during
CY2001. Arsenic, iron, manganese, selenium Ra-226, Total U TCE, and 1, 2-DCE were
detected at concentrati ons above their respective MCLs or SMCLs in sanples from several
HZ- A wel | s. Constituents exceeding their respective McLs or SMCLs in sanpl es coll ected
fromthe two HZ-C wells included arsenic, manganese, and thallium The nmaxi num
concentrations of arsenic also exceeded its expected background | evel.

During CY2002, 15 ground-water monitoring wells were sanpled at the HSS. The | ocations
of the ground-water nonitoring wells are shown on Figure VI-1. The CY2002 data i ndi cated
localized effects on the HZ-A ground water fromsite-rel ated constituents. Arsenic,
nmanganese, sel enium Ra-226, and TCE were detected above their respective MCLs or SMCLs
in sanples fromone or nore HZ-A wells. The sanpling results for HZ-C ground water
indicate that arseni ¢ and nanganese had average concentrations that exceeded their
respective MCLs or expected background concentrations for the HzZ-C ground water.

Trend Analysis

A Mann-Kendal | statistical trend anal ysis was conducted to determne if concentrations
of arsenic, selenium total uranium and Th-230 are increasing or decreasing over tine
in sanples fromHZ-A wells. The test was perforned on eight HZ-A wells (H SS-01,

H SS- 06, HLSS-07, H SS-14, H SS-16, H SS-17S, H SS-20S, and HW21) that have. yiel ded
sanpl es with sel enium concentrations above its corresponding MCL at | east once in the
period fromthe winter of CY1997 through wi nter CY2002. Based on the trend analysis, a
decreasing trend in sel eniumconcentrations was observed at H SS-20S, prinarily due to
el evated concentrations of seleniumduring the 1999 sanpling event. Sanples from H SS-14
| ocated near the eastern edge of the site exhibited increasing sel eniumconcentrations.
The cause of the increasing sel eniumconcentrations is not known, but the increase
appears to be of small nagnitude, based on the tine-concentration plot shown in Figure
VI-2. The best fit trend lines for the seleniumtinme-concentration plots are shown as
dashed lines in Figure VI-2. Sanples fromthe five remaining wells exhibited no
concentration trends for selenium

Arseni c has been detected at elevated levels in only a single well, H SS-19S. The
concentrations of arsenic in sanples fromWII| H SS 19S appear to be increasing over
time based on the results of the Mann-Kendall test and the tine-concentration plot shown



in Figure VI-2. The cause of the increasing arsenic concentrations in this well is not
known.

The Mann-Kendal | trend anal ysis was conducted for total uraniumon ground- water sanples
collected fromHz-A Wlls H SS-01, H SS-06 and HW21. The conpl ete anal ysis is presented
in the EMDAR CY2002 (USACE 2003e). Sanples fromthese wells have yielded total uranium
concentrations above its corresponding MCL. The trend anal ysis was al so conducted on
seven wells (H SS-07, H SS-10, H SS-14, H SS-16, H SS-17S, HI SS-20S, and HW22) that

yi el ded sanples with total uranium concentrations less than its correspondi ng MCL but
with a greater than 80 percent detection rate and at |east seven rounds of data. The
Mann- Kendal | test indicated a decreasing trend in total uraniumconcentrations for two
HZ-A wel |l s, H SS-01 and H SS-07. The Mann-Kendal |l test indicated a decreasing trend in
total uraniumconcentrations for H SS-01 and H SS-07. However, this statistical |est
does not take into account the range of error inherent in the analytical neasurenents
(the error bars are shown in Figure VI-2 are bracketed vertical lines). Wen the
potential error in the neasurenent is taken into account, the ranges associated with the
total uraniumvalues in H SS-01 and H SS-07 are general ly wi der than the magnitude of
the trend. This indicates that the determ nation of an overall trend is inconclusive. A
"no trend" line for these two wells is shown as a horizontal dashed line on the total
uraniumgraphs in Figure VI-2. Due to the high percentage of non-detect (ND) val ues
(greater than 20 percent ND), the Mann-Kendall trend analysis could only be perforned on
Th-230 for sanples fromwells H SS-10 and H'SS-11. The results of the trend anal ysis
indicated no statistically significant trends in Th-230 concentrations.

The Mann-Kendal |l trend anal ysis was conducted for HZ-C Wells H SS-05D and HW23 for the
follow ng constituents: arsenic, iron, and nanganese. The results of the analysis
indicate that there is a downward trend i n nanganese concentrations in H SS-05D.

Only wells with a greater than 80 percent detection rate and at |east seven rounds of
data are included in this report. Gaphs of the trend analysis at the H SS are shown in
Fi gure VI-2.

SLAPS and SLAPS VPs

Stratigraphy

There are five HZs recogni zed beneath the SLAPS and its adjacent VPs. These HZs are the
shal |l ow HZ- A, conprising the Unit 1 Fill, Unit 2 Loess, and Subunit 3T Silty Oay; the
internedi ate depth HZ-B, conprising the Subunit 3M d ay; the deep HZ-C, conprising the
Subunit 3B silty clay and Unit 4 clayey to sandy gravel; HzZ-D, conprising the

I nt erbedded Pennsyl vani an rock and shale; and the protected deep HzZ-E, conprising the
M ssi ssi ppi an Li nestone. HZ-A and HZ-B are often referred to as the upper zone, while
HZ-C, HZ-D, and HZ-E are referred to as the | ower zone. Al though the ground-water

noni toring well network extends beyond the borders of the SLAPS to its associated VPs,
the network is referred to as the SLAPS nonitoring well network.
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Figure V1-2. Trend Analysis at the HISS (Continued)
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Figure ¥1-2. Trend Analysis at the HISS (Continued)
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Sanpl i ng Program

I'n CY1998, the SLAPS nonitoring well network consisted of 38 ground-water nonitoring
wells. Four nonitoring wells were installed in CY1998 to fill data gaps pertaining to
subsurface lithol ogy, hydraulic gradient, and ground- water quality issues. Seven
monitoring wells were concurrently abandoned due to their proxinity to renoval actions
bei ng conducted on the SLAPS proper. Twenty-eight wells were sanpled in July and August
of 1998, and 38 wells were sanpled in the fourth quarter of 1998. Arsenic was detected
above its corresponding MCL in several upper and | ower zone well sanples. Total uranium
sel enium and TCE were detected above their respective MCLs in several upper zone well
sanpl es.

The network consisted of 41 wells, but only 38 were sanpled in CY1999. Five HZ-A wel |s
yi el ded total uranium concentrations above the corresponding MCL in CY1999. Sel eni um and
TCE were detected above their respective MCLs in the upper zone. Arsenic was present in
| ower zone sanpl es above its correspondi ng MCL

Forty-six ground-water wells were sanpled in CY2000 at the SLAPS. Five of these wells
(PWB9 through PW3) were installed during Cy2000, with sanpling initiated in the third
quarter of the cal endar year. These wells were placed in areas where ground-water
informati on was needed to provide insight into contam nant mgration and surface water
effects. Results of the groundwater sanpling conducted during CY2000 i ndicate that
netal, radionuclide, and organic constituents were present above MCLs or SMCLs in HZ-A
ground-wat er sanples collected at the SLAPS. These constituents included the netals
arsenic, chromum iron, nanganese, nitrate, selenium and thallium the radionuclides
Ra-226 and total uranium and the organics 1,2-DCE and TCE. Additional radionuclides, in
particular Th-230, U 234, U 235, and U238, were detected in HZ-A ground water but have
no desi gnated MCLs or SMCLs. Arsenic, iron, and manganese were present above MCLs or
SMCLs in ground- water sanples fromthe |ower zone. In addition, Ra-226 for CY2000 was
detected at levels slightly exceeding the MCL in sanples fromfour wells screened in
HZ-C. None of these wells are on the SLAPS

Forty-six ground-water wells were sanpled in Cv2001 at the SLAPS. Metal (arsenic,

chrom um iron, nanganese, nitrate, selenium and thalliun), radionuclide (Ra-226
Th-230, U234, and U-238), and organic (TCE and 1,2-DCE) constituents were detected
above MCLs, SMCLs, and/or background val ues in HZ-A ground-water sanples. Arsenic, iron
and manganese were al so present above MCLs or SMCLs in sanples fromthe | ower zone. In
CY2001, total uranium and Ra-226 were not detected above their respective MCLs in
sanpl es fromany wells screened exclusively across the |ower zone. Th-228 and Th-230
were detected in sanples fromwells screened in the | ower zone, but their nmaxi mum
concentrations were only slightly above expected background | evel s.

Forty-six ground-water wells were al so sanpled in CY2002 at the SLAPS, The |ocations of
the ground- water nonitoring wells at the SLAPS are shown on Figure VI-3. The CY02
sanpling results indicate that various netals, radionuclides, and organi c compounds are
present at elevated levels in HZ-A ground water at the SLAPS. Based on the CY2002 data
the principal inorganic contaminants in shallow HZ-A ground water at the site include
arsenic, chromum iron, nanganese, nitrate, selenium and thallium which were detected
above their respective MCLs, SMCLs, and/or background val ues in HZ- A ground-wat er

sanpl es. The radi onuclides Ra-226, Th-230, U234, and U 238 were al so detected above
their respective MCLs, SMCLs and/or background val ues i n HZ- A ground-water sanpl es.

Addi tionally, the organic constituents TCE and 1, 2-DCE were detected at concentrations
above their respective MCLs in several shallow zone wells. Arsenic, iron, and manganese
were present above their respective MCLs or SMCLs in sanples fromthe | ower zone. Tota
urani umwas not detected in CY2002 above its MCL in any wells screened exclusively
across the | ower zone. Ra-226, Th-228 and Th-230 were detected in sanples fromwells



screened in the |ower zone, but their maxi num concentrati ons were only slightly above
expect ed background | evels. The CY2002 data continue to support the determ nation that
HZ-B, Subunit 3M a relatively inperneable clay layer, is preventing the mgration of
constituents to | ower ground- water zones. The |ocalized constituent concentrations
present in HZ-A ground water are not present in the deeper zones, indicating that m xing
bet ween HZ- A and HZ-C, Hz-D, and HzZ-E ground-water zones is insignificant. In Cy2003,
two wells were installed in renediated areas of the SLAPS to verify the effectiveness of
source renoval. The results of sanpling in these wells will be discussed in the next
five-year review

Trend Analysis

A Mann- Kendal | statistical trend anal ysis was conducted to assess whet her
concentrations of arsenic, selenium and total uraniumare increasing (upward trending)
or decreasing (downward trendi ng) over time. The Mann-Kendall test does not consider the
effects of neasurenment error, so tine-concentration plots were used to evaluate the
validity of the Mann-Kendall results. Because concentrati ons have been consistently | ow
and the incidence of non-detection consistently high, a trend anal ysis was not perforned
for Ra-226 or Th-230. Although no organics were identified as COCs for the SLAPS, a
statistical analysis was conducted for TCE because el evated concentrations have been
consistently detected in several HzZ-A wells.

A Mann-Kendal | trend anal ysis was conducted for two HZ-A wells (B53W4S and MLO-08S) and
15 HZ-C wel I s yi el ding sanmpl es showi ng arseni ¢ concentrations consistently exceedi ng the
MCL since July 1997. The Mann-Kendall results indicate that four HZ-C wel |l s (B53W1D,
MLO- 15D, PWB6, and PWI2) have statistically increasing trends. However, this statistical
test does not take into account the range of error inherent in the analytical
neasurenents. Wien the potential error in the neasurements is taken into account, the
errors associated with the arsenic values in B53WI1D are generally wi der than the

magni tude of the trend (Figure VI-4). This indicates that the deternmination of an
overall trend for this well is inconclusive. Two HZ-C wel |l s (B53WL2D and MAB4-98) have
decreasing trends based on the results of the Mann-Kendall test. This statistical test
does not take into account the range of error inherent in the analytical neasurenents.
When the potential error in the measurenents is considered, the ranges associated with
the arsenic values in B53W2D are generally wi der than the nagnitude of the trend (see
Figure VI-4). This indicates that the determ nation of the overall trend is

i nconcl usive. For the remaining HZ-C wells, no trend in arsenic concentrations was
observed. The | ack of a correlation between the arsenic concentrations in the HZ-C
ground-wat er sanpl es and those reported for nearby HZ-A well sanples indicates that the
increasing arsenic trend in one HZ-C nonitoring well on SLAPS cannot be related to
FUSRAP-rel ated activities at the SLAPS.

There are several wells screened in HZ-A that have consistently yielded sanples from
July 1997 through CY2002 with seleniumlevels above its MCL. A Mann-Kendal |l trend

anal ysis was performed on the followi ng eight HZ-A wel | s: B53W9S, B53WL.3S, B53WL7S,
MLO- 15S, MAB1-98, MAB3-98. PWB8, and PWB9. Two wells (MLO-15S and PW1l) showed
increasing trends based on the Mann-Kendal|l test. The Mann-Kendal |l test does take into
consideration the range of error inherent in analytical neasurenents. Wen the potenti al
errors in the neasurenents are taken into account as shown in the tine-concentration
plots in Figure VI-5, the
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ranges associ ated with the sel eniumvalues for PM1 and MLO-15S show a no trend |line
whi ch generally falls within the error bars. This indicates that an overall trend for
these wells is inconclusive. If there is an increasing trend in these two wells, it may
reflect a short- termincrease resulting fromrenoval activities being conducted at the
SLAPS in the vicinity of the wells. However, continued nonitoring will be necessary to
deternine the cause. Four wells showed decreasing sel eniumtrends (B53W3S, B53WL7S,
MAB3- 98, and PWB8) based on the Mann-Kendall test. The error neasurements associ ated
with the MAB3-98 sel eniumvalues indicate there is no trend for the sanpling data

col |l ected since August 2000.

Total uranium concentrations in sanples from 16 HZ-A wells were subjected to the

Mann- Kendal | trend anal ysis. The anal ysis was performed on data collected fromthe fall
of CY1998 t hrough CY2002. An increasing trend was observed in two wells (MAB3-98 and
PWB9). The Mann-Kendal | statistical test does not take in to account the range of error
inherent in the analytical measurenents. The determ nation of an overall trend for PWB9
is inconclusive, since the error associated with total uraniumvalues is generally wider
than the magnitude of the trend (see Figure VI-6). The remaining 14 wells displayed no
trend. The increasing concentrations of total uraniumin MAB3-98, |ocated adjacent to
the RadiumPits area, may be related to renoval activities that were being conducted in
areas located i mmedi ately upgradient of the well. Total uraniumconcentrations renain at
non-detect levels in MAB4-98, |ocated adjacent to MAB3-98, indicating that HZ-C is not
bei ng i npact ed.

A Mann-Kendal | trend analysis was perforned for TCE on eight wells (B53WL3S, B53WL7S,
MAB1- 98, MAB3-98, PWB8, PWB9, PWIO, and PW1). The results of the analysis indicate that
one well (B53WL3S) is showing an increasing trend in concentrations and one wel |
(B53WL7S) is showing a decreasing trend. As shown in Figure VI-7, the magnitude of the
decreasing TCE trend for B53WL7S is generally within the limts of the neasurenent

error, indicating that the deternmination of an overall trend for this well is

i nconcl usi ve. The magni tude of the increasing TCE trend for B53W3S is very small (i.e.,
an increase from4 pg/L to 12 pg/L over the five-year period fromJuly 1997 to Septenber
2002). The sanpling results may indicate that TCE is present due to a discrete rel ease
of TCEin the vicinity of B53WL7S in the past. In addition to TCE, the TCE degradation
product 1, 2-DCE has been detected in the area. These detecti ons suggest that somne
degradation of TCE is occurring in this area. The gradually increasing concentrations in
downgr adi ent wel |l B53WL3S nay indicate that TCE is continuing to mgrate slowy westward
fromthe source area.

Only wells with a greater than 80 percent detection rate and at |east seven rounds of
data are included in this report. Gaphs of the trend analysis at the SLAPS are shown in
Figures VI-4 through VI -7.

SLDS
Stratigraphy

Gound water at the SLDS is found within three HUs. These HUs are the upper, HU A unit,
whi ch consists of fill overlying clay and silt; the |lower, Mssissippi Alluvial Aquifer,
referred to as HUB; and the |inestone bedrock, referred to as HU-C

Sanpl i ng Program

The SLDS ROD (USACE 1998c) requires the inplenmentation of a | ong-term ground-water
nonitoring programat the site. The sel ected renmedy includes the installation and

noni toring of perimeter ground-water nmonitoring wells on a |ong-termbasis. The goal of
the ground-water monitoring programis to nonitor the protection of the potentially
usabl e HU-B ground water and establish the effectiveness of the source renoval action.



Regul ar nonitoring of the SLDS HJA and HU-B ground water was initiated in | ate CY1998
pursuant to issuance of the SLDS ROD (USACE 1998c). A baseline- sanpling event had been
conducted previously, in Decenber 1997 and January 1998. Fifteen wells were sanpled for
radi ol ogi cal, netal, and organic paranmeters in |ate CY1998. Arsenic, magnesium

sel enium and total uraniumwere detected in HU A ground-water sanples above their
respective regul atory based values. No ILs or MCLs were exceeded in HU-B well sanples.

Ei ght new ground-water nonitoring wells were installed prior to CY1999. These wells were
identified as DM4, DW5, DW6, DW7, DWM8, DWM9, DW0, and DW21. Thus, 23 wells were
sanpl ed in CY1999. G ound-water sanples fromfour HFA wells and one HU B wel | (DW9)
exhi bited total uranium concentrations above the MCL and IL of 20 pg/L, respectively.
G ound-wat er sanples fromseveral HJ A and HU-B wel | s exhi bited arsenic concentrations
above its IL and the MCL. The only exceedence of the cadm um MCL was the HU A Wl |
B16WL0OS. Ra- 226 exceeded its corresponding MCL in only one sanple fromone HU A wel |,
DW20. Sanples from22 of the 23 wells were collected in CY2000. Wl |l DW20 was not
sanpl ed because the well rarely contai ned appreci abl e anobunts of water. G ound-water
sanples fromat |east one HFA and HJ- B wel |l exhibited arsenic and total uranium
concentrations above their respective IL and MCL. Ra-226 concentrations exceeded its
corresponding MCL in one HJ-A well and one HUB wel | .

One new ground-water nonitoring well, DW2R, was installed at the SLDS in CY2001. This
well is located on DI-8 and is intended to serve as an upgradi ent nonitoring well for
HU-B ground water at the SLDS. Data fromthis well will be used to determ ne background
concentrations for the COCs in the HJB ground water. Twenty-three wells were sanpled in
CY2001, including well DW2R Well DW20 was not sanpled in CY2001. Arsenic and total
urani um exceeded their respective IL in nore than one HU- A ground-water sanple and nore
than one HU-B ground-water sanple during CY2001. Ra-226 was detected only once above its
MCL in one HU-A ground-water sanple and nore than once above its MCL in HU B groundwater
sanpl es. Cadnmi um was detected only once above its IL in one HUJA well ground-water

sanpl e. Because significant exceedences of the ILs for arsenic and total uranium had
been observed in the HU B ground-water sanples, the GRAAA was initiated in CY2001. Phase
I of the GRAAA, the assessnent phase, was conpleted in CY2002. Results of the Phase |
indicate there is a need to conduct Phase Il, the investigative phase.

G ound-water nonitoring well DW0 was transferred to Mallinckrodt in the fourth quarter
of CY2001 and is no longer included in the nonitoring well network for the SLDS. Four
nonitoring wells (B16W5S, B16WS5D, B16WL1S, and DW22) were decomm ssioned in |ate
CYy2001.

The | ocations of the ground-water nmonitoring wells at the SLDS are shown in Figure |V-8.
The CY2002 ground-water nonitoring results indicated that ILs for arsenic and total
urani um continued to be exceeded in both HUJA and HU B ground-water sanples. Monitoring
wells DWM4 and DW5 exceeded the IL for arsenic. Significant exceedance of the total
uraniumIL in DM9 occurred. Ra-226 was generally detected at | ow frequencies in both
HU- A and HU-B ground-water sanples. Cadm umwas not detected in any sanples fromHU A or
HU-B wel | s.



Figure VI-4. Trend Analysis at the SLAPS - Arsenic
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Figure VI-4. Trend Analysis at the SLAPS - Arsenic (Cm;linued)
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Figure V1-5. Trend Analysis at the SLAPS - Selenium
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Figure V1-5, Trend Analysis at the SLAPS - Selenium (Continued)
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Figure V1-6. Trend Analysis at the SLAPS - Total Uranium
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Figure V1-7. Trend Analysis at the SLAPS - Trichloroethene
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Trend Analysis

A quantitative evaluation of arsenic and total uraniumconcentration trends in both HUA
and HUB unfiltered ground-water sanples was conducted on avail able sanpling data for the
period from January 1999 through Decenber 2002. The conplete analysis is presented in
USACE 2003d.

These trends were eval uated usi ng Mann-Kendal | testing. A Mann-Kendall trend anal ysis
was conducted on those wells having at | east seven sanpling events and a greater than 80
percent detection frequency for the period January 1999 through Decenber 2002. For
arsenic, four HUA wells (B16W4S, B16W6S, B16W7S and DW21l) and seven HU-B wel |l s
(B16W7D, B16WS8D, DW4, DWL5, DW7, DW8, and DW9) were used. For total uranium two
HU-A wel | s (B16W2S, B16WL3S) and three HU-B wells (DW6, DW7, and DWL9) were used.

Mann- Kendal | trend analysis indicated that only sanples fromHU B wel |l B16W7D are

showi ng an upward trend for arsenic. The levels of arsenic in this well are belowthe
investigative limt (50 ug/L). The Mann-Kendal | statistical test does not take into
consi deration the range of error inherent in the analytical neasurenents. Wen the
potential error in measurenents is taken into account, the range associated with the
arseni c values in B16W7D are generally w der than the nagnitude of the trend as shown
in Figure VI-9. This indicates that the deternmination of an overall trend for B16W7D is
i nconcl usi ve.

The sanples fromthe remaining HFB wells show no arsenic trends. The Mann-Kendal | test
indicated a decreasing trend in total uraniumconcentrations for D\M6. However, this
test does not take into account the range of error associated in the anal ytical
neasurenents. Wien the potential error in nmeasurenents is taken into account, the ranges
associated with the total uraniumvalues in DAL6 are generally wi der than the magnitude
of the trend as shown in Figure VI-9. This indicates the overall trend for this well is
inconclusive. The levels of total uraniumin DW6 are belowthe IL (20 pg/L). It was
determined that continued sanpling woul d be necessary to deternmine if ongoing renedial
actions will result in a decrease in uraniumconcentrations in HU B ground- water

sanpl es (USACE 2003a).

Only wells with a greater than 80 percent detection rate and at |east seven rounds of
data are included in this report. Gaphs of the trend analysis at the SLDS are shown in
Figure VI-9. Gaphs for those HJB wells exceeding the ILs [DW9 (total uranium and
DW4 and DW5 (arsenic)] are provided in Figure VI-10. These wells do not show
statistically significant trends based on the Mann- Kendal | test.

Wast ewat er and St orm Water Di scharge Monitoring

This section provides a description of the wastewater and stormwater nonitoring
activities conducted at the SLS during the five-year review period. The nonitoring
results obtained fromthese activities are presented and conpared with their respective
permt or pernit-equival ent requirenents. The purpose of wastewater and storm water

di scharge sanpling at the SLS is to nonitor conpliance with the established di scharge
requi renents. These requirements are established by the foll owi ng: MSD di scharge
authorization letter dated Cctober 30, 1998, and nodified in a letter dated July 23,
2001, for the SLDS; MDNR NPDES- equi val ent document dated Cctober 2, 1998, and a

di scharge authorization letter dated July 23, 2001 for the SLAPS; and MDNR NPDES permt
nunber MO-0111252 for the H' SS. The stormwater sanpling results for the SLAPS and the
H SS are eval uated agai nst the requirenents in 10 CFR 20. 1302, 10 Code of State

Regul ations (CSR) 20-7.031, and pernit requirenents and conditi ons. Wastewater sanpling
results for the SLAPS and the SLDS are eval uated agai nst 10 CFR 20. 2003 requi renments and
requirenents listed in the MSD di scharge authorization letters for the SLDS (Cct ober 30,
1998 and July 23, 2001).
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Wast ewat er Di scharge Mnitoring at the SLDS

Precipitation run-on and ground-water infiltration that collects in excavation areas of

the SLDS are treated,

i f necessary,

and discharged to the Bissell

Pl ant under an authorization letter issued by the NMSD.

Poi nt Sewage Treat nent

There were no remnedi al -rel ated di scharges of stormwater or ground water at the SLDS in
CY1 998. There were al so no discharges during the first quarter of CY1999 due to the

di scovery of Cvil
SLDS is discharged to MSD Base Map Inlet 17D3-022C. A summary of the wastewater

di scharges fromthe SLDS for the five-year review period is presented in Table MV -5.
During three quarterly sanpling events in 1999, gross beta val ues were observed at
concentrations greater than the MSD authorization letter limt of 50 pG/g. The el evated
beta results were determined to be the result of the presence of naturally occurring

K-40 in the water punped fromthe excavations.

Table VI-5. Summary of Wastewater Discharges at the SLDS

War ordnance in the Plant 2 renediation area. Wastewater fromthe

Year 1st Quarter | 2nd 3rd 4th Quarter | Total Tot al
Quarter Quarter Activity Vol une
D schar ged Di schar ged
1998 No No No No 0 0
Di schar ge Di schar ge Di schar ge Di schar ge
1999 No Exceeded Exceeded Exceeded Th- 1. 65E- 05C 1, 663, 676
Di schar ge MBD gr oss MBD gr oss MBD gross U-8.72E-06 G gal | ons
beta limt beta limt beta limt Ra- 2. 75E- 06G
2000 No No No No Th- 1. 15E- 05G 1,569, 974
Exceedence | Exceedence | Exceedence | Exceedence U- 6. 25E- 06G gal | ons
Ra- 3. 07E- 06G
2001 No No No No Th- 1. 4E- 05G 1,747,170
Exceedence | Exceedence | Exceedence | Exceedence U-4.5E-06 G gal | ons
Ra- 8. 7E- 06G
2002 No No No No Th-1.1E-05 G 1, 452, 010
Exceedence | Exceedence | Exceedence | Exceedence U-6.8E-06 G gal | ons
Ra-1.8E-06 G

Wast ewat er Di scharge Mnitoring at the SLAPS

CY2002 was the first year that wastewater was di scharged fromthe SLAPS to the sanitary
sewer system On July 23, 2001,
di scharge treated wastewater to an MSD sanitary sewer |ocated on-site by issuing a
resul ted from USACE

condi ti onal

appr oval

the St.

for discharge of treated wasl ewater that
response actions at the SLAPS. The prinary condition of the approval

Loui s MBD responded to a request by USACE to

was that a

treatnent systembe installed, naintained, and operated to produce an effluent neeting
the standards contained in the follow ng: MSD ordi nance 8472, 10 CFR 20, and 19 CSR

20-10.




The MBD ordinance limts the annual allocation for radioactivity fromthe SLAPS to the
MBD Col dwat er Creek treatment plant, establishes the maxi num vol une of wastewater
allowed to be discharged in a 24-hour period, and requires that the USACE show
conpl i ance of the treated wastewater with applicable standards and limts before MSD
will allow the discharge

During the second quarter of CY2002, a bench-and pilot-testing programof treating the
wastewater by a bio-denitrification treatment systemwas initiated. A discharge |ine was
installed fromthe wastewater treatnent plant area to an MSD sewer line. During the
third quarter, treatnent of on-site stored wastewater was initiated. Four pilot-scale
bat ches of wastewater were



Figure VI-9. Trend Analysis at the SLDS
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Figure V1-10. Trend Analysis for Wells Exceeding Investigative Limits (ILs) at the SLDS
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treated and one full-scale batch was treated. The treated wastewater consisted of a
first batch of 12,000 gallons (gal) of pilot-treated wastewater and a second batch of
120,000 gal of treated wastewater. These batches of treated wastewater were sanpled and
anal yzed for MBD influent criteria. The results indicated a total activity of 1.4E-06
curies (G) for Th, 2.9E-06 G for uranium (isotopic nethod), and O OE+00 G for Ra.

Storm Water Monitoring at the H SS

The MDNR renewed NPDES operating permt MO 0111252 for the discharge of stormwater from
two outfalls at the HSS in 1995. These outfall |ocations are designated as HNO1 and
HNO2.

Both total suspended solids and pH values were within the discharge limts at both
outfalls for the sanpling events in CY1998. However, the maxi num and mean gross al pha
activities for both outfalls exceeded the anbient water quality criteria (AWX) of 15
picocuries per liter (pG/L). Additionally, the nean and naxi mum concentrations of Ra
isotopes in the HNO2 ef fluent exceeded the AWX for conbined Ra-226 and Ra-228 of 5
pQ /L. None of the AWX for the chemical pollutants was exceeded. Furthernore, the
neasured concentrations of the detected organic pollutants were bel ow the health

advi sory levels for bromacil (90 grans per liter) and AWQC for the phthal ate esters of
10 CSR 20-7 for a drinking water supply.

Qutfall HNO3 was constructed in July 1999 to nonitor stormwater run-off fromthe soil
piles. CY1999 stormwater discharge concentrations fromthe H SS conplied with criteria
contained in the permt and 10 CFR 20.1302. The permt expired in 2000 and negoti ati ons
bet ween the USACE and MDNR as to future activity under the pernit are ongoing.

I'n CY2000 through CY2002, stormwater discharge was nonitored fromthree outfalls at the
H SS: HNO1, HNO2, and HNO3. No pernmit limts or 10 CFR 20.1302 criteria were exceeded at
the HHSS in these cal endar years.

Storm Water Discharge Mnitoring at the SLAPS

Site-specific permts are in place for the discharge of stormwater to Col dwater O eek
at the SLAPS. Historical nonitoring of storm water discharges at the SLAPS invol ved
sem annual sanpling of the effluent fromtwo outfalls. The first of the SLAPS historical
outfalls (STWO001) was |located at the northwest entrance to the site, and the second
historical outfall (STWO002) was |ocated in the southwest corner of the site. As a
result of insufficient flow, storm water effluent sanples were not collected from
Qutfall STWO002 during CY1998.

In a NPDES-equi val ent docunent dated Cctober 2, 1998, MDNR established stormwater

di scharge requirenents for three outfalls at the SLAPS in conjunction with the proposed
construction of the sedinentation basin. These three storm water discharge outfalls at
the SLAPS replaced the historical outfalls and were designated as Qutfall PNO1, CQutfall
PNO2, and CQutfall PNO3. Qutfall PNOl1 actually consists of two separate outfalls. Qutfall
PNO a is the discharge point for the sedinmentation basin, and Qutfall PNOb is the

di scharge point for the energency spillway. Qutfall PNOb is | ocated near historical
Qutfall STWO001. Th- 230 concentrations exceeded the val ues specified in Table 2,
Appendi x B of 10 CFR 20 of 15 pG /L at each outfall in CY1998 with concentrations
ranging from1.33 to 320.3 pCG /L. (Thoriumis not in the permt, and is based on annual
averages per 10 CFR 20.)

In CYI 999, stormwater discharge paraneters were detected bel ow di scharge requiremnents,
with one exception. Analytical results for the July 1, 1999, sanple for Qutfall PNO3
indicated total copper at 101 pg/L, which is above the discharge limt of 84 ug/L. The



CY1999 stormwater discharges fromthe SLAPS al so conplied with criteria contained in 10
CFR 20. 1302. The average annual concentration of radioactive naterial released in CY1999
stormwat er di scharges did not exceed the values specified in Table 2, Appendix B of 10
CFR 20 (i.e., for a mixture of radionuclides, the SORis less than unity).

For CY2000, stormwater discharge results indicated an exceedence of the discharge limt
of 84 pg/L for total recoverable copper al Qutfall PNO3 in February 2000. The result
reported was 88.6 pg/L. The CY2000 stormwater discharges fromthe SLAPS conplied with
the criteria contained in 10 CFR 20.1302. Chemical sanple data results for CY2001
stormwat er di scharges indicated there were two exceedences at Qutfall PNO3 of the
discharge limt of 1.0 microliters per liter per hour (pL/L/hr) for settleable solids.
These exceedences occurred in Septenber and October 2001. The respective results were
1.56 uL/L/hr and 4.0 pL/L/hr. Both exceedences were the result of an intense rainfall
event. The Cctober 2001 result for Qutfall PNO3 reveal ed that the sanple al so exceeded
the total recoverable copper linit of 84 pg/L with a result of 160 pg/L. The average
annual concentration of radioactive nmaterial released in CY2001 stormwater discharges
di d not exceed the values specified in Table 2 of Appendi x B of 10 CFR 20.

Di scharge limts were exceeded for copper at Qutfall PNO a during the second quarter of
CY2002. The concentration of total recoverable copper (100 pg/L) exceeded the daily

maxi mumlimt of 84 pg/L. Otherwi se, discharge limts were not exceeded at the SLAPS for
CY2002. Exceedances at the outfalls were detected after rainfall events that
corresponded wi th backfilling operations. In addition, the exceedances that occurred in
2001 occurred when PNO3 was plugged and water was being diverted to PNO a. In accordance
with a letter dated February 19, 2002, from MONR, sanpling at Qutfall PNO2 was reduced
to once a year, until the drainage area is affected by a soil disturbance. Qutfall PNO3
has been discontinued as a sanpling location in accordance with a letter by MDONR dat ed
February 19, 2002.

Site Radi ol ogi cal Mnitoring
Program Over vi ew ( SLDS)

Site radiol ogical monitoring consisted of collecting gamma radiation, airborne

particul ate radionuclide, and radon data. The data were used to assess the magnitude of
radi ol ogi cal exposures to the general public. Radon flux nmonitoring was not required at
t he SLDS.

Appl i cabl e Standards
10 CFR 20

The regul atory dose linit for menbers of the public is 100 millirem per year (nremyr)
fromall pathways, as stated in 10 CFR 20.1301. Conpliance with the dose linit in 10 CFR
20. 1301 can be denonstrated in one of the two following ways [§8 20.1302(b) (1) and (2)].

1. Denonstrating by neasurement or calculation that the total effective dose
equi valent (TEDE) to the individual likely to receive the highest dose fromthe
SLDS operations does not exceed the annual dose limt (100 nremyr),

2. Denonstrating that (i) the annual average concentration of radioactive material
rel eased in gaseous and liquid effluents at the boundary of the unrestricted area
does not exceed the values specified in Table 2 of Appendix B to Part 20 and (ii)
if an individual were continuously present in an unrestricted area, the dose from
external sources would not exceed 2 mlliremper hour (nremnihr).



Gamma radi ati on, airborne panicul ate radi onuclide, and radon data fromthe site were
used to evaluate the cunul ati ve dose to a hypothetically inpacted individual (rmenber of
the public) from exposure to radiological contam nants at the SLDS in order to
denonstrate conpliance with 10 CFR 20. 1301.

Radon was al so conpared to the regulatory criterion listed in 10 CFR 20, Table 2 of
Appendi x B, of 0.3 picocuries per liter (pG/L) (at 30%equilibriunm average annual
concentration above background.

40 CFR 61

Ai rborne pani cul ate radionuclide data fromthe site were used to calculate the effective
dose equivalent (EDE) to a critical receptor. The National Em ssion Standards for
Hazardous Air Pollutant (NESHAP) standard of EDE o a critical receptor from

radi onuclide emissions is 10 ntemyr as stated in 40 CFR 61, Subpart | (National

Em ssion Standards for Enissions of Radionuclides G her Than Radon From Feder al
Facilities G her Than Nucl ear Regul atory Conmi ssion Li censees and Not Covered By Subpart

H) .
Gamma Radi ati on Monitoring
Moni toring Overvi ew

Ganma radi ati on was measured using thernol unm nescent dosimeters (TLDs). TLDs at the SLDS
were | ocated at areas assuned to be representative of areas accessible to the public. At
each nonitoring station, the TLDs were placed approxinately 3 feet above the ground
surface inside a housing shelter. The TLDs were collected quarterly and sent to an
off-site vendor for analysis. Gamma radiation nonitoring was performed at the SLDS at
five locations during CY1999 through CY2001 and at four |ocations in CY2002. Ganma

radi ation was not nonitored at the SLDS during CY1998. Station DA-5 was elimnated in
Cctober 2001 after it was determined to be a redundant |ocation due to its proxinmity to
DA- 3.

Moni toring Program Results

The gamma radi ation data collected fromeach | ocation during CYI999 to CY2002 were
corrected for background, shelter absorption, and fade and were normalized to exactly
one year to cal cul ate an annual dose. The corrected annual gamma radi ati on nonitoring
results are presented in Table VI-6.



Table VI-6. External Gamma Radiation Mnitoring Results at the SLDS

Monitoring | Monitoring | Cy1998 TLD | CY1999* Cy2000 TLD | CY2001 TLD | Cy2002 TLD
Locati on Station Dat a TLD Dat a Dat a Dat a Dat a
(nremyr)
SLDS DA-1 NA 0 18 15 13
DA- 2 NA 0 2 9 13
DA-3 NA 9 15 30 45
DA- 4 NA 0 6 18 18
DA-5 NA 0 0 4 NA
1 Station nanes and | ocations may have varied slightly fromyear to year. The exact

| ocation of each station can be found in the Annual Environmental Monitoring Data
and Analysis Report for the respective year.

NA Not nonitored or station elimnated

Data Anal ysis

Gamra radi ation data fromthe SLDS were used to cal cul ate an average dose rate, and an
annual deep dose equivalent (DDE) to a hypothetically maxi mally exposed individual. The
average dose rate was conpared to the 10 CFR 20.1302(b)(2)( ii) limt of 2 nmrem hr. A
summary of cal cul ated gamma radi ati on dose rates is presented in Table VI-7. The average
dose rate during CY1999 to CY2002 was | ess than the 10 CFR 20.1302(b)(2)(ii) limt of 2
nmrem hr.

Table VI-7. External Gamma Dose Rate at the SLDS

Maxi mum Average | 10 CFR 20 Limt Annual Cal endar 10 CFR 20 Limt
Dose Rate above (2 nmemyr) Year Dose (100 nrem yr)
Backgr ound*
(nrem hr) (nmenyr)
1998 NA 2 NA 100
1999 <0.1 2 0.0 100
2000 <0.1 2 0.0 100
2001 <0.1 2 0.1 100
2002 <0.1 2 0.1 100

*Cal cul ated by dividing the annual ganma radiation result by 8760 hours, the nunber of
hours in a year, for each |location. NA Not avail abl e

The annual dose to a nenber of the public fromgamma radi ati on was added to dose rates



from ot her pathways to denonstrate conpliance with the 10 CFR 20.1302(b)(l) limt of 100
nmreniyr during CY1999 to CY2002. The annual cal endar year doses for CY1999 to CY2002
were |l ess than the 100 nrem year for all pathways.

Fi ve-year Trend Anal ysis

The annual dose to a nenber of the public fromgama radiation at the SLDS was far bel ow
the 10 CFR 20.1302(b)(2)(ii) limt for all years with negligible variance fromyear to
year. There was a minute upward trend over the tine period; however, when conpared to
the regulatory limt, the trend was insignificant.

Ai rborne Particulate Mnitoring
Moni toring Overvi ew

Ai rborne radioactive particulates result fromradioactive naterial in soil (or other
sources) that becomes suspended in the air. Airborne radioactive particul ates were
measured by drawing air through a filter menbrane with an air sanpling punp pl aced
approxi mately 3 feet above the ground and then analyzing the material contained on the
filter. The results of the analysis, when conpared to the amount of air drawn through
the filter, were reported as radioactive contanm nant concentrations in mcrocuries per
mlliliter (uG/nL).

Perimeter air sanpling for radiological particulates was not conducted at the SLDS
during CY1998 to CY2002 due to the insignificant potential for naterial to becone
airborne at the site. Particulate air nmonitors were | ocated at excavati on perineter
locations on the SLDS. Air particulate sanples are collected during active excavation at
the SLDS and anal yzed at the SLS radi oanal ytical |aboratory. Airborne particul ate data
were not avail able for CY1998 and CY1999.

Moni toring Program Results

The annual dose was cal cul ated for a hypothetically maxi mally exposed individual. For CY
1998 and CY1999, the annual dose was cal cul ated by applying rel evant nodeling paraneters
given the size of known work areas, neteorol ogical conditions, and potential exposure
durations in lieu of available nonitoring data. The average annual gross al pha and gross
beta concentrations and the annual dose rate to a hypothetically maxi mally exposed

i ndividual are presented in Table VI-8.

Table VI-8. Air Particulate Mnitoring at the SLDS

Cal endar Aver age Annual G oss Aver age Annual G oss Annual Dose Rate
Year Al pha Concentration Beta Concentration (nremyr)
(pnaG /7 n) (pG /L)

1998 NA NA 0.3

1999 NA NA 0.8

2000 1. 2E- 14 1. 3E-J3 <0.1

2001 5. 2E-15 6. OE- 14 <0.7

2002 1.3E-15 2.3 E-14 0.2

NA Not avail abl e



Data Anal ysis

Airborne particulate data were used to cal cul ate radionuclide emssion rates to
deternmine if the EDE to a nenber of the public exceeded the 40 CFR 61 standard of 10
nren yr. The estinated EDE was added to the radiol ogi cal doses from ot her pathways to
deternmine if the TEDE to a menber of the public exceeded the 10 CFR 20 limt of 100
nrem yr. A conparison of the EDE due to airborne particul ate radionuclides at the SLDS
and the regulatory limts is presented in Table VI -9.

Table VI-9. Airborne Participate Dose Rate at the SLDS

Cal endar Year Annual Dose Rate 40 CFR 61 Standard 10 CFR 20 Limt
(10 nremyr) (100 nrenlyr)
(nremyr)
1998 * 10 100
1999 0.8 10 100
2000 <0.1 10 100
2001 <0.7 10 100
2002 0.2 10 100

* Value is less than 10 percent of the dose standard in 40 CFR 61.102.

As shown in Table VI-9, the annual dose to a nmenber of the public fromair particulate
radi onucl i des did not exceed the 40 CFR 61 standard of 10 nrem yr during CY1998 to
CY2002.

Fi ve-year Trend Anal ysis

The annual dose to a nenber of the public from airborne particul ate radionuclides at the
SLDS was far below the 40 CFR 61 standard and did not really vary fromyear to year.
There is a small downward trend over the time period; however, when conpared to the
regul atory standard, the trend is insignificant. The average annual gross al pha and
gross beta results denonstrate a slight downward trend over the period as well.

Radon Monitoring
Moni toring Overvi ew

Ai rborne radon nonitoring was performed at the SLDS using al pha track decectors (ATDs)
to neasure radon em ssions. The detectors were collocated with the TLDs at the site. The
ATDs were col |l ected sem -annual | y. Radon concentrations were used to calculate an EDE to
a hypothetically maxi mal |y exposed individual and added to dose rates from ot her

pat hways to denonstrate conpliance with the 10 CFR 20 dose linit of 100 nreniyr.
Recorded radon concentrations were al so eval uated based on the regulatory criterion
listed in 10 CFR 20, Appendix B of 0.3 pG/L (at 30%equilibriun) average annual
concentration above background. Radon nonitoring was performed at the SLDS at five

| ocations during CY1999 through CY200l and at four l|ocations in CY2002. Radon was not
nonitored at the SLDS during CY1998. Station DA-5 was elimnated in October 2001 after
it was determined to be a redundant |ocation due to its proximty to DA- 3.



Moni tori ng Program Results

The radon data collected fromeach | ocation during CY1999 to CY2002 were corrected for
background and was normalized to exactly one year to cal cul ate an annual dose rate. The
cal cul ated annual radon nonitoring results are presented in Table VI -10

Tabl e VI -10. Radon Monitoring at the SLDS

Monitoring | Monitoring | CY1998 CY1999* CY2000 Cy2001 Cy2002
Locati on Station Radon Data | Radon Data | Radon Data | Radon Data | Radon Data
(pa /L)

SLDS DA-1 NA 0.0 0.0 0.1 0.0

DA- 2 NA 0.0 0.0 0.1 0.0

DA-3 NA 0.0 0.0 0.0 0.1

DA- 4 NA 0.0 0.0 0.0 0.0

DA-5 NA 0.2 0.0 0.0 NA
. Station names and | ocations may have varied slightly fromyear to year. The exact

| ocation of each station can be found in the Annual Environmental Monitoring Data
and Anal ysis Report for the respective year.

NA Not nonitored or station elimnated

Data Anal ysis

Radon data fromthe SLDS were used to cal cul ate an average annual concentration and an
annual EDE to a hypothetically maxinmally exposed individual. The average concentration
was conpared to the 10 CFR 20, Appendix B value of 0.3 pG/L (at 30%equilibriun
average annual concentration above background. The annual dose was added to dose rates
from other pathways to denonstrate conpliance with the 10 CFR 20 linmit. A summary of the
radon concentrations above background and cal cul ated dose rates is presented in Table

VI - 11.

Table VI-11. Radon Concentration and Dose Rate at the SLDS

Cal endar Aver age Annual 10 CFR 20 App. Annual Dose 10 CFR 20 Limt
Year Concentration B (0.3 pG /L) Rat e (100 nrenlyr)
Above
Backgr ound
(pa /L) (nremyr)

1998 NA 0.3 NA 100

1999 <0.1 0.3 0.0 100

2000 0.0 0.3 0.0 100

2001 <0.1 0.3 0.2 100

2002 <0.1 0.3 0.0 100




NA Not avail abl e

As shown in Table VI-11, the average annual concentrations above background during
CY1999 to CY2002 were |less than the 10 CFR 20 Appendi x B value of 0.3 pG /L.

Fi ve-year Trend Anal ysis

The annual radon concentrations at the SLDS were far below the 10 CFR 20 linit with
negligible variance fromyear to year. There was a mnute upward trend for dose rates
over the tinme period; however, when conpared to the regulatory limt, the trend was
insignificant. The average annual concentration of radon renai ned approxi nately the same
for the period.

Site Radi ol ogi cal Monitoring
Program Over vi ew ( SLAPS)

Site radiol ogical nmonitoring consisted of collecting ganma radiation, airborne
participate radionuclide, and radon data. The data were used to assess the magnitude of
radi ol ogi cal exposures to the general public. Radon flux nmonitoring was not required at
t he SLAPS.

Appl i cabl e St andards
10 CFR 20

The regul atory dose linmt for nenbers of the public is 100 nrenmiyr fromall pathways as
stated in 10 CFR 20.1301. Conpliance with the dose limt in 10 CFR 20. 1301 can be
denonstrated in one of the two followi ng ways [§20.1302(b) (1) and (2)].

1. Denonstrating by neasurement or calculation that the TEDE to the individual
likely to receive the highest dose fromthe SLAPS operations does not exceed the
annual dose limt (100 nremyr).

2. Denmonstrating that (i) the annual average concentration of radioactive material
rel eased in gaseous and liquid effluents at the boundary of the unrestricted area
does not exceed the values specified in Table 2 of Appendix B to Part 20 and (ii)
if an individual were continuously present in an unrestricted area, the dose from
external sources woul d not exceed 2 nren hr.

Gamra radi ati on, airborne particulate radi onuclide, and radon data fromthe site were
used to evaluate the cunulative dose to a hypothetically inpacted individual (menber of
the public) from exposure to radiological contam nants at the SLAPS in order to
denonstrate conpliance with 10 CFR 20. 1301.

Radon was al so conpared to the regulatory criterion listed in 10 CFR 20, Appendi x B, of
0.3 pG/L (at 30%equilibrium average annual concentrati on above background.

40 CFR 61

Airborne particulate radionuclide data fromthe site were used to calculate the EDE to a
critical receptor. The NESHAP standard of EDE to a critical receptor fromradionuclide
em ssions is 10 nremyr as stated in 40 CFR 61, Subpart | (National Em ssion Standards
for Em ssions of Radionuclides O her Than Radon From Federal Facilities Qher Than

Nucl ear Regul at ory Commi ssi on Licensees and Not Covered By Subpart H).



Gamma Radi ati on Monitoring
Moni toring Overvi ew

Gamma radi ati on was neasured using TLDs. TLDs at the SLAPS were located at the site
perineter. At each nmonitoring station, the TLDs were placed approxi mately 3 feet above
the ground surface inside a housing shelter. The TLDs were collected quarterly and sent
to an off-site vendor for analysis. Gamma radiation nonitoring was performed at the
SLAPS at four |ocations during CY1998 and at six l|locations during CY1999 through CY2002.

Moni toring Program Results

The gamma radi ation data collected fromeach [ ocation during CY1998 to CY2002 were
corrected for background, shelter absorption, and fade, and was normalized to exactly

one year for the purpose of conparison to an annual dose. The cal cul ated annual gamma
radiation results are presented in Table VI-12.
Table VI-12. External Ganma Radi ation Mnitoring at the SLAPS
Monitoring | Monitoring CY1998* CY1999* CY2000 TLD | Cy2001 TLD | Cy2002 TLD
Locati on Station TLD Dat a TLD Dat a Dat a Dat a Dat a
(nremyr)
SLAPS PA-1 NA 47 112 162 157
PA- 2 32 7 6 14 14
PA-3 74 8 31 60 58
PA- 4 2450 330 142 58 45
PA-5 47 30 27 13 7
PA- 6 NA 89 106 105 108
* Station nanmes and | ocations may have varied slightly fromyear to year. The exact

| ocation of each station can be found in the Annual Environmental Monitoring Data

and Anal ysis Report for the respective year.

NA Not nonitored or station elimnated

Data Anal ysis

Ganmma radi ation data fromthe SLAPS was used to cal cul ate an average dose rate and an
annual DDE to a hypothetically maximally exposed individual. The average dose rate was
conpared to the 10 CFR 20.1302(b)(2)(ii) limt of 2 menihr. A summary of the cal cul ated
gamma radi ati on dose rates are presented in Table VI-13.

Table WI-13. External Gamma Dose Rate at the SLAPS

Maxi mum Average | 10 CFR 20 Limt Annual Dose 10 CFR 20 Limt
Cal endar Dose Rate above (2 nmenyr) Rat e (100 nrenmyr)
Year Backgr ound*

(nrem hr) (nmremyr)




1998 0.3 0.1 100
1999 <Ol 0.0 100
2000 <0.1 0.1 100
2001 <0.1 0.1 100
2002 <0.1 2 0.1 100

*Cal cul ated by dividing the annual gamma radiation result by 8760 hours, the nunber of
hours in a year, for each |ocation.

The annual dose to a nenber of the public fromgamma radi ati on was added to dose rates
from ot her pathways to denonstrate conpliance with the 10 CFR 20 limt of 100 nreniyr
during CY1998 to CY2002. The average dose rate during CY1999 to CY2002 was |l ess than the
10 CFR 20.1302(b)(2)(ii) limt of 2 nren hr.

Fi ve-year Trend Anal ysis

The annual dose | o a nenber of the public fromgamma radiation at the SLAPS was far
below the 10 CFR 20 limit for all years with negligible variance fromyear to year.

Airborne Partlculate Mnitoring
Moni tori ng Overvi ew

Airborne radi oactive particulates result fromradioactive material in soil (or other
sources) that become suspended in the air. Airborne radioactive particul ates were
neasured by drawing air through a filter menbrane with an air sanpling punp placed
approximately 3 feet above the ground and then analyzing the material contained on the
filter. The results of the analysis, when conpared to the amount of air drawn through
the filter, were reported as radioactive contam nant concentrations in pG/nL.

Site perimeter air sanpling for radiological particulates was conducted at the SLAPS
during CY1999 to CY2002. Air panicul ate sanples were collected weekly at the SLAPS and
anal yzed at the SLS radio analytical |aboratory. A rborne panicul ate data were not

avai | abl e for CY1998.

Moni t ori ng Program Results

The annual dose was cal cul ated for a hypothetically maximally exposed individual. For
CY1998, the annual dose was cal cul ated by applying rel evant nodeling paraneters given
the size of known work areas, neteorol ogical conditions, and potential exposure
durations in lieu of available nonitoring data. The average annual gross al pha and gross
beta concentrations and the annual dose rate to a hypothetically maxi mally exposed

i ndi vidual are presented in Table VI-14,



Table VI-14. Air Participate Mnitoring at the SLAPS

Cal endar Year Aver age Annual Aver age Annual Annual Dose
G oss Al pha G o0ss Beta (nremyr)
Concentration Concentration
(na /) (na/nt)
1998 NA NA 7.6
1999 2.3E-15 3.5E- 14 6.4
2000 3.5E-15 4. 1E-14 6.4
2001 5. 6E- 15 6. 3E-14 9.4
2002 3.1E-15 4. 2E-14 4.8

NA Not avail abl e
Data Anal ysis

Ai rborne panicul ate data were used to cal cul ate radi onuclide em ssion rates to determ ne
if the EDE to a nenber of the public exceeded the 40 CFR 61 standard of 10 nrem yr. The
estimated EDE was added to the radiol ogi cal doses fromother pathways to determine if
the TEDE to a nenber of the public exceeded the 10 CFR 20 linit of 100 nmemyr. A
conparison of the EDE due to airborne particul ate radionuclides at the SLAPS to the
regul atory standards is presented in Table VI-15.

Table VI -15. Airborne Participate Dose Rate at the SLAPS

Cal endar Year Annual Dose Rate 40 CFR 61 Standard 10 CFR 20 Linit
(10 mrem yr) (100 nrenlyr)
(nremyr)
1998 7.6 10 100
1999 6.4 10 100
2000 6.4 10 100
2001 9.4 10 100
2002 4.8 10 100

As shown in Table VI-15, the annual dose to a nenber of the public fromair panicul ate
radi onucl i des did not exceed the 40 CFR 61 standard of 10 nrem yr CY1998 to CY2002.

Fi ve-year Trend Anal ysis

The annual dose to a nenber of the public from airborne panicul ate radionuclides at the
SLAPS was . bel ow the 40 CFR 61 standard for all years. There is an overall slight
downward trend during the time period. The average annual gross al pha and gross beta
results bave renuni ned approxi mately the same over the period. This may be due to ongoi ng
remedi ati on at the SLAPS.



Radon Monitoring
Moni tori ng Overvi ew

Ai rborne radon nonitoring was performed at the SLAPS using ATDs to neasure radon

em ssions. The detectors were collocated with the TLDs at the site. The ATDs were

coll ected sem - annually. Radon concentrations were used to calculate an EDE to a

hypot hetical | y maxi mal |y exposed i ndividual and added to dose rates from other pathways
to denonstrate conpliance with the 10 CFR 20 dose limt of 100 nrem yr. Recorded radon
concentrations were al so eval uated based on the regulatory criterion listed in 10 CFR
20, Appendix B of 0.3 pG/L (at 30%equilibriun) average annual concentration above
background. Radon nonitoring was perforned at the SLAPS at four |ocations during CY1998
and at six locations during CY1999 through CY2002. Monitoring Program Results

The radon data collected fromeach | ocation during CY1998 to CY2002 were corrected for
background and was normalized to exactly one year to cal cul ate an annual dose. The

cal cul ated annual radon nonitoring results are presented in Table VI -16.

Table VI -16. Radon Mnitoring at the SLAPS

Monitoring | Monitoring | CY1998* CY1999* CY2000 Cy2001 CYy2002
Locati on Station Radon Data | Radon Data | Radon Data | Radon Data | Radon Data
(pG /L)
SLAPS PA-1 NA 0.6 0.1 0.2 0.1
PA- 2 0.2 0.0 0.0 0.1 0.1
PA-3 0.2 0.1 0.0 0.0 0.0
PA- 4 0.4 1.5 0.3 0.1 0.1
PA-5 0.2 0.0 0.2 0.0 0.0
PA- 6 NA 0.0 0.0 0.2 0.0
. Station names and | ocations may have varied slightly fromyear to year. The exact

| ocation of each station can be found in the Annual Environmental Monitoring Data
and Anal ysis Report for the respective year.

NA Not nonitored

Data Anal ysis

Radon data fromthe SLAPS were used to cal cul ate an average annual concentration and an
annual EDE to a hypothetically maxinmally exposed individual. The average concentration
was conpared to the 10 CFR 20, Appendix B value of 0.3 pG/L (at 30%equilibriun
average annual concentration above background. The annual dose was added to dose rates
from ot her pathways to denonstrate conpliance with the 10 CFR 20.1301 |imt. A sunmmary
of the radon concentrations above background and cal cul ated dose rates is presented in
Table VI -17.



Table VI-17. Radon Concentration and Dose Rates at the SLAPS

Aver age Annual 10 CFR 20App. B Annual Dose 10 CFR 20 Limt
Cal endar Year Concentration (O3 pG/L) Rat e (100 nremyr)
Above
Backgr ound
(pG /L) (nremyr)

1998 <0.2 0.3 NA 100

1999 0.37 0.3 0.0 100

2000 0.1 0.3 0.0 100

2001 0.1 0.3 0.2 100

2002 <0.1 0.3 0.0 100

NA Not avail abl e

As shown in Table VI-17, the average annual concentrations above background during
CY1999 and CY2002 were | ess than the 10 CFR 20 Appendix B value of 0.3 pG/L with the
exception of 1999. Although the average annual radon concentration exceeded the Appendi x
B value in 1999, conpliance with the 10 CFR 20 |limt of 100 nrem yr was denonstrated

t hrough cal cul ation of the TEDE to the individual likely to receive the highest dose.

Fi ve-year Trend Anal ysis
radon concentrations at the SLAPS were below the 10 CFR 20 Iimt with

There was no
concentrations

The annual
negligible variance fromyear to year (with the exception of 1999).
apparent trend for annual dose over the tine period. The average annual
of radon had a slight downward trend for the period.

Si te Radi ol ogi cal Mnitoring

Program Overvi ew (H SS)
Site radi ol ogi cal

pani cul at e radi onucl i de,
magni t ude of radi ol ogi cal

nmoni toring consisted of collecting ganmma radiation, airborne
radon, and radon flux data. The data were used to assess the
exposures to the general public.

Appl i cabl e St andards
10 CFR 20

The regul atory dose linmt for nenbers of the public is 100 menmyr fromall pathways as
stated in 10 CFR 20.1301. Conpliance with the dose limt in 10 CFR 20. 1301 can be
denonstrated in one of the two following ways [§ 20.1302(b) (1) and (2)].

1. Denonstrating by neasurenment or cal cul ation that the TEDE to the individual
likely to receive the highest dose fromthe H SS operations does not exceed the
annual dose limt (100 nrenmyr).

2. Denmonstrating that (i) the annual average concentration of radi oactive material
rel eased in gaseous and liquid effluents at the boundary of the unrestricted area



does not exceed the values specified in Table 2 of Appendix B to Part 20 and (ii)
if an individual were continuously present in an unrestricted area, the dose from
external sources woul d not exceed 2 nrenihr.

Gamra radi ati on, airborne particul ate radi onuclide, and radon data fromthe site were
used to evaluate the cumul ati ve dose to a hypothetically inpacted individual ( rmenber of
the public) from exposure to radiological contam nants at the HHSS in order to
denonstrate conpliance with 10CFR 20. 1301.

Radon was al so conpared to the regulatory criterion listed in 10 CFR 20, Appendi x B, of
0.3 pG/L (at 30%equilibrium average annual concentrati on above background.

40 CFR 61

Airborne particul ate radi onuclide data fromthe site-were used to calculate the EDE to a
critical receptor. The NESHAP standard of EDE to a critical receptor fromradionuclide
emssions is 10 nremyr, as stated in 40 CFR 61, Subpart | (National Em ssion Standards
for Em ssions of Radionuclides O her Than Radon From Federal Facilities Qher Than

Nucl ear Regul atory Commi ssi on Li censees and Not Covered By Subpart H).

40 CFR 192

40 CFR 192 requires control of residual radioactive materials to provide reasonabl e
assurance that rel eases of radon-222 (Rn-222) will not exceed an average rel ease rate of
20 picocuries per square neter per second (pG/nR2/s). Radon flux data fromthe piles on
the H'SS were used to cal cul ate an average radon rel ease rate to conpare to the 40 CFR
192 limt and to verify the liner over the piles was effectively intact.

Ganmra Radi ati on Monitoring
Moni tori ng Overvi ew

Ganmma radi ati on was neasured using TLDs. TLDs at the H SS were |ocated at the site
perineter. At each nonitoring station, the TLDs were placed approxi mately 3 feet above
the ground surface inside a housing shelter. The TLDs were collected quarterly and sent
to an offsite vendor for analysis. Gamma radiation nonitoring was perforned at the H' SS
at eight locations during CY1998, at six |ocations during CY1999 through Cy2001, and at
five locations during CY2002.

Moni t ori ng Program Results

The gamma radi ation data collected fromeach | ocation during CY1998 to CY2002 were
corrected for background, shelter absorption, and fade and was normalized to exactly one
year to calculate an annual dose. The corrected annual gamma radiation results are
presented in Table VI -18.



Table VI-18. External

Gama Radi ati on

Monitoring at the H SS

Monitoring | Monitoring | Cy1998* CY1999* Cy2000 TLD | CY2001 TLD | Cy2002 TLD
Locati on Station TLD Dat a TLD Dat a Dat a Dat a Dat a
(nremyr)
HA- 1 0 0 11 110 90
HA- 2 59 52 51 66 49
HA- 3 101 37 42 76 20
HA- 4 43 47 59 94 NA
H SS HA-5 NA NA 32 9 4
HA- 6 0 0 0 2 1
1 27 NA NA NA NA
5 24 35 NA NA NA
8 0 NA NA NA NA
* Station names and | ocations may have varied slightly fromyear to year. The exact

| ocation of each station can be found in the Annual

and Analysis Report for the respective year.

NA

Not nonitored or station elimnated Data Anal ysis

Envi ronnent al

Moni tori ng Data

Gamma radi ation data fromthe H SS were used to cal cul ate an average dose rate and an

annual

EDE to a hypothetical ly maxi mal |y exposed i ndividual .
conpared to the 10 CFR 20.1302(b) (2)(ii)

limt of 2 menihr.

gamma radi ati on dose rates is presented in Table VI-19.

Table VI-19. External

Gamma Dose Rate at the H SS

The average dose rate was
A summary of the cal cul ated

Cal endar Year Maxi mum Average | 10 CFR 20 Limt Annual Dose 10 CFR 20 Limt
Dose Rate above | (2 nrenifyr) Rat e (100 nrenmyr)
Backgr ound*
(nren hr) (nmenyr)

1998 <0.1 2 0.3 100

1999 <0.1 2 0.2 100

2000 <0.1 2 0.2 100

2001 <0.1 2 0.2 100

2002 <0.1 2 0.1 100

| ocati on.

Cal cul at ed by dividi ng the annual

gamma radi ation result by 8760

hours for each




The annual dose to a nenber of the public fromgamma radi ati on was added to dose rates
from other pathways to denonstrate conpliance with the 10 CFR 20 limt of 100 nrem yr
during CY1998 to CY2002. The average dose rate during CY1999 to CY2002 was | ess than the
10 CFR 20.1302(b)(2)(ii) limt of 2 nremhr.

Fi ve-year Trend Anal ysis

The annual dose to a nenber of the public fromgama radiation at the H SS was far bel ow
the 10 CFR 20 Iimt for all years with negligible variance fromyear to year. The annual
dose had a slight downward trend over the period.

Airborne Particulate Mnitoring
Moni tori ng Overvi ew

Ai rborne radioactive participates result fromradioactive naterial in soil (or other
sources) that becone suspended in the air. Airborne radioactive particulars were
neasured by drawing air through a filter menbrane with an air sanpling punp placed
approximately 3 feet above the ground and then analyzing the material contained on the
filter. The results of the analysis, when conpared to the amount of air drawn through
the filter, were reported as radioactive contam nant concentrations in pG/nL.

Site perimeter air sanpling for radiological particulates was conducted at the H SS
during CY1999 to CY2002. Air particulate sanples were collected weekly at the H SS and
anal yzed at the SLS radi oanal ytical |aboratory. Airborne particulate data were not

avai | abl e for CY1998.

Moni t ori ng Program Results

The annual dose was cal cul ated for a hypothetically maximally exposed individual. For
CY1998, the annual dose was cal cul ated by applying rel evant nodeling paraneters given
the size of known work areas, neteorol ogical conditions, and potential exposure
durations in lieu of available nonitoring data. The average annual gross al pha and gross
beta concentrations and the annual dose rate to a hypothetically maxi mally exposed

i ndi vidual are presented in Table VI -20.

Table VI-20. Air Particulate Monitoring at the H SS

Cal endar Year Aver age Annual Aver age Annual Annual Dose
G oss Al pha Cross Beta (nremyr)
Concentration Concentration
(pna/m) (pa/nk)
1998 NA NA 0.1
1999 2.1E-15 3.5E- 14 0.8
2000 2. 0E- 15 3.1E- 14 2.1
2001 2.0E-15 2.9E-14 7.8
2002 1.7E-15 2.5E- 14 7.8

NA Not avail abl e



Data Anal ysis

Airborne particulate data were used to cal cul ate radionuclide emssion rates to
deternmine if the EDE to a nenber of the public exceeded the 40 CFR 61 standard of 10
nren yr. The estinated EDE was added to the radiol ogi cal doses from ot her pathways to
deternmine if the TEDE to a menber of the public exceeded the 10 CFR 20 limt of 100
nrem yr. A conparison of the EDE due to airborne particul ate radionuclides at the H SS
and the regulatory limts is presented in Table M -21.

Table VI-21. Airborne Particulate Dose Rate at the H SS

Annual Dose Rate 40 CFR61 Standard 10 CFR 20 Limt
Cal endar Year (10 nremyr) (100 nrenm yr)
(nremyr)
1998 0.1 10 100
1999 0.8 10 100
2000 2.1 10 100
2001 7.8 10 100
2002 7.8 10 100

As shown in Table VI-21, the annual dose to a nenber of the public fromair particulate
radi onucl i des did not exceed the 40 CFR 61 standard of 10 nremiyr during CY1998 to
CY2002.

Fi ve-year Trend Anal ysis

The annual dose to a nenber of the public from airborne particul ate radionuclides at the
H SS was bel ow both the 40 CFR 61 standard for all years. There is an overall upward
trend during the time period. This may be due to active renediation in CY2000 and
CY2001. The average annual gross al pha and gross beta results had a slight downward
trend over the period. CY2002 gross al pha and gross beta results were less than the
respective CY2001 results indicating that there may be | ower airborne particulate

em ssions after the H SS piles had been renoved in CY2000 and CY2001.

Radon Monitoring
Moni t ori ng Overvi ew

Ai rborne radon nonitoring was performed at the H' SS using ATDs to neasure radon

em ssions. The detectors were collocated with the TLDs at the site. The ATDs were

col l ected sem annual ly. Radon concentrations were used to calculate an EDE to a

hypot hetical |y maxi nmal |y exposed i ndividual and added to dose rates from other pathways
to denonstrate conpliance with the 10 CFR 20 dose limt of 100 nreml yr. Recorded radon
concentrations were al so eval uated based on the regulatory criterion listed in 10 CFR
20, Appendix B of 0.3 pG/L (at 30%equilibrium average annual concentration above
background. Radon monitoring was performed at the HI SS at eight |ocations during CY1998,
at six locations during CY1999 through CY2001, and at five |ocations during CY2002.

Radon flux sanpling was used to neasure emnission rates of radon fromthe surface of the
contami nated soil piles. Radon flux nonitoring was performed using 10-i nch di aneter
activated charcoal canisters placed on a pre-determned grid. The canisters were



attached to the storage pile's cover surface for 24 hours, and then the canisters were
retrieved and sent to an off-site laboratory for analysis in accordance with Appendi x B
of 40 CFR 61. Radon flux nonitoring was perfornmed at the H SS piles during CY1998

t hrough CY2000. The piles were remedi ated during CY2000 and CY2001 and radon fl ux

nmoni toring was no | onger required.

Perineter Radon ATDs
Moni toring Program Results
The radon data collected fromeach | ocation during CY1998 to CY2002 were corrected for

background and were nornalized to exactly one year to cal cul ate an annual dose. The
cal cul ated annual radon nonitoring results are presented in Table VI-22.

Tabl e VI-22. Radon Mnitoring at the H SS

Monitoring | Monitoring | CY1998 ATD | CY1999 ATD | CY2000 ATD Cy2001 ATD | CY2002 ATD
Locati on Station Dat a Dat a Dat a Dat a Dat a
(nremyr)
H SS HA- 1 0.2 0.0 0.2 0.2 0.0
HA- 2 0.2 0.0 0.0 0.1 0.0
HA- 3 0.2 0.1 0.0 0.0 0.1
HA- | 0.2 0.0 0.1 0.1 NA
HA- 5 NA NA 0.0 0.1 0.0
HA- 6 0.2 0.0 0.0 0.0 0.0
1 0.2 NA NA NA NA
5 0.2 0.0 NA NA NA
8 0.2 NA NA NA NA
* Station names and | ocations may have varied slightly fromyear to year. The exact

| ocation of each station can be found in the Annual Environmental Monitoring Data
and Analysis Report for the respective year.

NA Not nonitored

Data Anal ysi s

Radon data fromthe H' SS were used to cal cul ate an average annual concentration and an
annual EDE to a hypothetically maxi mal |y exposed individual. The average concentration
was conpared to the 10 CFR 20, Appendix B value of 0.3 pG/L (at 30%equilibriun
average annual concentration above background. The annual dose was added to dose rates
from ot her pathways to denonstrate conpliance with the 10 CFR 20.1301 |imt. A sunmmary
of the radon concentrations above background and cal cul ated dose rates are presented in
Tabl e VI -23.



Tabl e VI-23. Radon Concentration and Dose Rate at the H SS

Cal endar Year Aver age Annual 10 CFR20 App. B Annual Dose 10 CFR 20 Limt
Concentration (0.3 pG /L) Rat e (100 nreniyr)
Above
Backgr ound
(pG (nremyr)
1998 0.2 0.3 NA 100
1999 < 0.1 0.3 0.2 100
2000 <0.1 0.3 0.4 100
2001 0.1 0.3 0.2 100
2002 <0.1 0.3 0.1 100
NA Not avail abl e

As shown in Table VI- 23, the average annual

concentrations above background during

CY1999 to CY2002 were less than the 10 CFR 20 Appendi x B value of 0.3 pG /L.

Fi ve-year Trend Anal ysis

The annual radon concentration at the H SS was bel ow the 10CFR 20 Iimt with negligible

variance fromyear to year.
time period. The average annual

for the period.

Radon Fl ux

Moni toring Program Results

There was a slight downward trend for annual dose over the
concentration of radon also had a slight dowward trend

The radon flux data collected fromeach |ocation on the H SS piles during CY1998 to
CY2000 were used to cal cul ate an average radon release rate for the site. The cal cul ated

average radon rel ease rates are presented in Table VI-24. Renoval

was conducted during 2001.

Data Anal ysis

of the H SS stockpiles

Radon rel ease rate data fromthe H SS were conpared to the 40 CFR 192 |imt of 20
pQ/nR/s. A summary of the radon flux nmonitoring is presented in Table VI-24.

Tabl e VI-24. Radon Rel ease Rate at the H SS

Cal endar Year Aver age Radon Rel ease 10 CFR20 App. B (20
Rat e pQG / nR/s)
(pG/nR/s)
1998 0.4 20
1999 1.3 20
2000 0.9 20




As shown in Table VI-24, the average radon release rate fromthe site did not exceed the
40 CFR 192 limt of 20 pG/n2/s during CY1998 to CY2000

Fi ve-year Trend Anal ysis

The average radon release rate at the H SS was far below the 40 CFR 192 limt with
negligi ble variance fromyear to year. There was no apparent trend for the average radon
rel ease rate over the tine period. These data indicate that the liner was effective at
controlling the potential rel ease of radon

Confirmatory Soil Sanpling Program

Fi nal status survey confirnmatory sanpling has been conducted at properties where renova
or renedi al actions have taken place. The purpose of this confirmatory sanpling is to
denonstrate that the renoval or renedial action has been conpl eted and the residua
contam nation is below the renoval or renedial goal. The USACE eval uates the results to
ensure the residual concentrations in the excavation nmeet the SLDS ROD renedi ation
criteria for the SLDS properties, and the renoval action criteria in the applicable

EE/ CA for the North St. Louis County sites properties. The followi ng table sunmari zes
SLS conpl eted acti ons:



Sur face-wat er and Sedi ment Monitoring Program
Moni toring Overvi ew

The environnental rnonitoring plan of Col dwater Creek eval uates the physical,

radi ol ogi cal, and chem cal paraneters present in Col dwater Creek's surface water and
sedi nent. The radi ol ogi cal and chem cal parameters to be nonitored were based on the
Envi ronnental Monitoring Plan for the SLS and are not necessarily FUSRAP COCs. The
noni toring prograns are conducted at Col dwater Creek as a part of the SLS to neet
several objectives. These objectives are:

. To assess the quality of surface water and sedinment at Col dwater Creek

. To conpare the sanpling results with regul atory standards or background val ues

. To eval uat e/ determ ne whether run-off fromthe SLAPS, the H'SS, and their
vicinity properties contribute lo the quality of surface water and sedinent in
t he creek.

Sanmpl i ng of Col dwater Creek's surface water and sedinent is conducted sem -annual ly at
six nonitoring stations (C002 through C007).

Moni t ori ng Program Results

The eval uation results for the surface water and sedi nent sanpling data for Col dwater
Creek from CY1998 to CY2002 are presented in the follow ng section. The sanpling

| ocations al ong Col dwater Oreek are shown on naps included in the Annual Environmental
Dat a Anal ysis Reports.

CY1998 Col dwat er Creek Sanpling Event

One sanpling event was conducted for both surface water and sedinent at all six

nmoni toring stations during CY1998. For surface water, the maxi mum concentrations of
Ra- 226 and Th-230 occurred at nonitoring stati on G004 and COOS, respectively. However,
the results were bel ow t he correspondi ng background val ues. The maxi mum concentrations
for uraniumisotopes were detected at Q004 (16.03 pG/L).

For sedinent, the concentrations of Ra-226, Th-230, and U238 ranged from0.96 pG/g to
5.14 pG/g, 1.61 pCG/g to 201.2 pG/g, and 1.92 pG/g to 7.16 pG /g, respectively. The
nmaxi mum concentrations for these radionuclides occurred at COCS.

Ra- 226 concentration exceeded its background criteria of 4.73 pG/g at station COCS. For
Th-230, the background criteria (2.2 pG/g) was exceeded at stations C003, C004, COCS,
and Q007. However, U 238 concentrations did not exceed its background criteria of 4.3
pG /g at any nonitoring station.

CY1999 Col dwat er Creek Sanpling Event

One sanpling event for surface water was conducted as part of the Ecol ogical R sk
Assessnent for North St. Louis County sites during CY1999. Only two sanpling stations
(C002 and C003) were sanpled. The naxi mum concentrati ons of Th-230 and urani um i sot opes
were detected at C003. Anong chemicals, the concentrations of iron and zinc were higher
than respective background val ues at station C003.



One sedinent sanpling event was conducted at six nonitoring stations during CY1999

Anong radi onucl i des, Ra-226 was detected and exceeded its background criteria at station
C007. The concentrations of Th-230 were above background at stations C003, 004, and
@007, and the nmaxi mum concentration was detected at CO07. However, the concentrations of
urani um i sotopes were | ess than their correspondi ng background | evel s. Anong chemi cal s
background criteria for eight inorganic analytes (beryllium boron, calcium chrom um
copper, lead, sodium and thallium, and thirteen seni-volatile organic anal ytes were
exceeded.

CY2000 Col dwater Creek Sanpling Event

Two surface water and sedi ment sanpling events were conducted in CY2000. Ra-226 was not
detected during either surface water sanpling event in CY2000. The maxi mum concentration
of Th-230 was detected at QG007 during the first sanmpling event, whereas the maxi num
concentrations of uraniumisotopes were detected at C002, during the second sanpling
event. However, the maxi num concentrations were bel ow correspondi ng background val ues

No chemi cal exceeded its corresponding AWXC during the first surface water sanpling
event. During the second sanpling event, alum numand iron exceeded their correspondi ng

AWXCs.

The maxi mum concentrations of Ra-226 and Th-230 were detected at COOS during the first
CY2000 sedi ment sanpling event. The results exceeded their correspondi ng background
val ues. The maxi mum concentrations of urani umisotopes were bel ow their correspondi ng
background val ues.

CY2001 Col dwat er COreek Sanpling Event

Two surface water and sedi nent sanpling events were conducted in CY2001. Ra-226 was not
detected during either surface water sanpling event of CY2001. Th-230 was detected only
at C004 (1.39 pG/L). The maxi mum concentrations for urani umisotopes occurred at
sanpling station C003 during the first sanpling event. However, the maxi mum
concentration was | ess than the background concentration. Zinc was the only chenica

t hat exceeded the correspondi ng surface water background val ues during both sanpling
events. The concentration of zinc was below its AW

The nmaxi mum concentrations of Ra-226, Th-230, and U 238 were detected at COCS during the
CY2001 sedi nent sanpling event. Except for Th-230, maxi mum concentrations did not exceed
background val ues. Four inorganics, sixteen sem-volatile organics, and one volatile
organi c anal yte (methyl ene chloride, a conmon | aboratory contaninant) were detected
during CY2001 sedi ment sanpling events

CY2002 Col dwat er O eek Sanpling Event

Two surface water sanpling events were conducted in CY2002. Ra-226 was not detected
during the CY2002 surface water sanpling events. The naxi mum concentrations of Th-230
and urani umisotopes were detected at CO07; however, their results are below their
correspondi ng background | evel s. Manganese, nickel, and sel eni um exceeded their
correspondi ng background val ues during the first sanpling event. The concentrations of
al um num arsenic, selenium and zinc exceeded background val ues during the second
sanpl i ng event.

Ra- 226 only exceeded its background values at Q007 during the first sediment sanpling
event. However, during the second sanpling event, Ra-226 concentrati ons exceeded its
background val ues at all downstream stations. Th-230 concentrations exceeded background
val ues at four downgradient stations (0004, COOS, 006, and C007) and three downstream
stations (C003, COCS, and C007) during the second sanpling event. U 238 concentrations
exceeded background val ues for all downstream stations and the naxi mum concentrati on was



detected at CO07 (1.19 pG/g). Arsenic, nanganese, and nagnesi um exceeded background
val ues during both sanpling events, whereas concentrations of thalliumand cadm um
exceeded background val ues during the first and second sanpling event, respectively.

Fi ve- Year Trend Anal ysis

Figure VI-11 represents the five-year concentration trend analysis for different

radi onuclides in surface water. Anong different radionuclides, concentrations of Ra-226
Th-230, and total uraniumat all nonitoring stations were analyzed for the last five
years. Figure VI-11 (Trend Analysis for Ra-226) showed that the concentrati ons of Ra-226
did not exceed its AW (5 pCi/L) during the last five years at any of the stations;
however, the concentrations at each station were above its background criteria during
different tines within this five- year period. The maxi mum concentration of Ra- 226 was
detected at nonitoring station CO03 during the first sanpling event of CY2000. The trend
showed that Ra-226 concentrati ons have been decreasing at each of the nonitoring
stations during the last three years. Figure VI-11 (Trend Analysis for Th-230) presents
the trend of Th-230 concentrations at each nonitoring station during the last five
years. Except for the CY1999 sanpling event, the concentrations of Th- 230 have not
exceeded its background value during the last five years. The total uranium
concentrations during the last three years has not exceeded its background val ue, as
shown in Figure VI-11 (Trend Analysis Per Total Uranium). Negative bar graphs indicate
that the concentrati ons were bel ow background | evels. Mnitoring station bars are not
shown in the graphs where data was not available for that station and sanpling event.

Figure VI-12 represents the five-year concentration trend analysis for different

radi onuclides in sedinment. Figure VI-12 (Trend Anal ysis for Ra-226) shows the trend of
Ra- 226 concentrations at each nonitoring station during the last five years. However,
the chart did not include the results of detected nmaxi mum concentrations of Ra-226
(March 2000 sanpling event) in order to better present the trend of Ra-226
concentrations at other stations. The chart showed that the concentrati ons of Ra-226 are
I ess than their background level at all stations except for COOS. In addition, the
recent concentrations of Ra-226 showed that the concentrations are around its background
level at all nonitoring stations. As in the first chart, the second chart of Figure
VI-12 (Trend Analysis for Th-230) did not include the result of the detected naxi mum
concentration of Th-230 at COOS (CY1998 sanpling event) in order to better present the
trend of Th-230 concentrations at other nonitoring stations. The chart showed that
Th-230 concentrations are consistently higher at station CO07, with respect to other
stations. An el evated concentration of Th-230 was detected at COOS during the CY2002
sanpling event. Figure VI-12 (Trend Anal ysis of Total U) showed that the total uranium
concentrations in the sedinent at all nonitoring stations have decreased during the |ast
three years. Mnitoring station bars are not shown in the graphs where data was not
avai l abl e for that station and sanpling event.

In addition to the trend analysis, an analysis was perforned to correlate the
concentrations of the radionuclide COCs (Ra-226, Th-230, and Total U) in the surface
water with the concentrations of the same in the sedinents at the same |ocation by using
historic results. The non-paranetric Mann- Wi tney method was used to determine the
correl ation. Based on 95% confidence interval, a null hypothesis was assuned. Accordi ng
to the hypothesi s,

HO : 21 = 22, versus Hl:21 = 22, where 2 is the popul ati on medi um

The results of the analysis showed that for Ra-226 and Th-230, a correlation exists

bet ween surface water and sedi ment concentrations at all monitoring stations. For tota
uranium there is a correlation between surface water and sedi nent concentrations at

nmoni toring stati ons G004, COOS, and CQ007. This correlation indicates that concentrations
of COCs in the sediment are inpacting the surface water quality.



SI TE 1 NSPECTI ONS

The purpose of the site inspections was to gather information about the SLS status and
visually confirmand docunent the inmpact of the response actions on the site and the
surroundi ng areas. Because of the size of the SLS and the di stance between them
separate inspections were conducted for the North St. Louis County sites (the SLAPS,
H'SS, and SLAPS VPs) and the SLDS. The conpl eted checklists are provided in Appendi x C

Hazel wood Interim Storage Site

The HI SS was inspected on April 8-10, 2003 by J. Mattingly (USACE), D. Vall (USEPA) and
J. Goboski (MNR). The teamwas net by Dave Muiel |l er, the USACE- Area Engi neer.

The inspection began with a discussion with M. Mieller about site activities and
verification that key documents (Health and Safety Plan, training records, permts,
as-built drawi ng, environnental reports) were on-site as required. Since the renoval of
the piles was conpleted in CY2002, mai ntenance and environmental rnonitoring were the
only renedial activities taking place on the site.

During the physical inspection the teamwas escorted by Bob Wasitis (USACE), the site
representative, chosen for safety and his know edge of the H SS. The teaminspectedl the
perineter of the site and the adjacent railroad spur. This inspection focused on general
site conditions, access control facilities, and environmental nonitoring equi pnent
related to renmoval actions.

Al though there were no significant issues identified by the team the access control and
nonitoring stations for air and stormwater run-off were in place and appeared to be
functioning properly. Msst of the site was well covered with vegetative growth and

geof abric covered by rock; however, the teamnoted a mnor (potential) issue in that the
vegetation in the northern area of the property was sparse and rock had been di spl aced
exposing the geofabric in some areas. The teamal so noted that the site drainage pattern
i npeded the growth of vegetation despite regular attenpts at seeding the area; this
coul d cause dust to becone airborne and should be addressed to avoid potential fugitive
dust emissions. It should be noted that there have been no em ssions of fugitive dust to
date, and ongoing air nonitoring has not indicated fugitive dust to be an issue



Figure V1-11, Trend Analysis for Radionuclides in Coldwater Creek Surface Water
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Figure VI-12. Trend Analysis for Radionuclides in Coldwater Creek Sediment
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St. Louis Airport Site

The SLAPS was inspected on April 8 - 10 , 2003 by J. Mattingly (USACE), D. MKinl ey,
(USACE), D. wall (USEPA) and J. G oboski (MDNR). The teamwas net by Sonny Roberts, the
USACE- SLAPS Construction Manager.

The inspection began with a discussion with M. Roberts about site activities and
verification that key docurments (Health and Safety Plan, training records, pernmts,
as-built drawing, environnental reports) were on-site as required. The follow ng
activities were underway on the days of the inspection

. Excavation in the McDonnell Boul evard ROV

. Excavation in the Phase 1 area of the SLAPS

. Excavation in the Phase 2 area of the SLAPS

. Pumpi ng of ponded water to hol di ng basins for treatment

. Loading railroad cars with contam nated materials for shipnent

During the physical inspection, the teamwas escorted by Corey Harris (SHAW chosen for
safety and his know edge of the SLAPS. The site is an open area north of Lanbert-St
Louis International Airport; the eastern portion is covered by facilities and parking
areas for the renediation. The teaminspected the perineter of the site and the adjacent
railroad spur. This inspection focused on access control facilities in areas inpacted by
remedi ation, environmental nonitoring equipnent related | o the renoval actions, and

on- goi ng renoval work.

No significant issues were identified regarding the renoval action being inplenented at
the SLAPS. Access control and environmental nonitoring equi pment were in place around
the perimeter of the site and of the excavations, and the workers were observing
appropriate health and safety neasures. Dust-suppression procedures were being
inplenented to prevent the spread of airborne contam nation, and water was bei ng nanaged
so run- off did not migrate to uncontam nated areas. Vegetative cover had been properly
establ i shed as part of the final restoration for previously addressed areas and for
areas not yet renedi ated

North St. Louis County sites VPs

The SLAPS VPs were inspected on April 8 - 10 , 2003 by J. Mattingly (USACE), D. wal
(USEPA) and J. Groboski (MONR). The teamwas nmet by Dave Miel |l er, the USACE- Area

Engi neer, and the inspection began with a discussion with M. Mieller about site
activities. The VPs are in a maintenance node pendi ng sel ection of the final renediation
goal s, so, aside fromsupport to utilities and/or property devel opment, no activities
wer e taking place.

Because the VPs are privately owned and | argely observable from public roads, the team
perforned its physical inspection of the properties unescorted. Affected properties were
observed during a driving tour of the original haul routes, and the inspection was
limted to general site conditions such as the presence of vegetative cover.

No significant issues were identified by the teamregarding the response actions being
inplenented for the VPs. The primary activity for these properties is the conmunication
regardi ng contami nant | ocation and requests by the property owners for support during
property inprovenents. Regul ar site inspections by USACE- CEWS personnel and

sel f-reporting by utility and property owners has hel ped assure that the properties are
bei ng properly addressed



Bui | di ng expansi ons were evident on properties VP-24 and VP-36; these construction
activities had been supported by USACE- CEWS. The inspection teamalso noted traffic
ruts in shoul ders of roadways and recommended continued nonitoring and support as
appropriate, since repairs could pose a health risk or nove contam nation to previously
uncont am nat ed areas. The team al so recomrended updati ng VP contam nati on status naps so
that cleared areas, contam nated areas, and questionable areas are clearly identified
and | and-use changes are recorded.

St Louis Downtown Site

The SLDS was inspected on May 8 and 9, 2003 by J. Mattingly (USACE), D. Wall (USEPA) and
J. Wade (MDNR). The teamwas met by CGerald Allen, the USACE-SLDS Construction Manager,
who escorted themthroughout the investigation for safety and know edge of the SLDS.

The inspection began with a discussion with M, Alen about site activities and
verification that key docurments ( Health and Safety Plan, training records, permts,
as-built drawing, environnental reports) were on-site as required. The follow ng
activities were underway on the days of the inspection:

. Reredi al excavation at Mallinckrodt Plant 6 East Half;
. Remedi al excavation at Heintz Steel and Manufacturing VP (DT-6); and
. Construction activities underway on that portion of the property |eased from PSC

Metals. Construction activities were limted to the north side of the | oadout
facility to construct additional |oadout capacity at the SLDS.

The physical inspection consisted of a tour of the site. Mdst of the VPs were visited.
As woul d be expected in an area of mature industrialization, the SLDS is domi nated by
active manufacturing plants, warehouses, outdoor storage areas, roadways, and railways
in various states of repair. This inspection focused on access control facilities in
areas inpacted by renediation, environmental nonitoring equipnent related to

remedi ati on, and on-goi ng remedi al work.

No significant issues were identified regarding the renedial action being inplenented at
the SLDS. Access control measures appeared to be appropriate for the excavations at
Plant 6 and Heintz Steel, Mnitoring devices were in place around the perineter of the
site, and the workers were observing appropriate health and safety neasures.

Dust - suppressi on procedures were being inplemented to prevent the spread of airborne
contanination, and water was bei ng managed so run-off did not nigrate to uncontani nated
ar eas.

Intervi ews

In April and May 2003, the USACE conducted 30 St. Louis Sites community interviews.
These interviews were conducted as a part of the FUSRAP five-year review Respondents
i ncluded property owners; business owners; city, county, state and federal elected
officials; utility conpany representatives; citizen interest groups (e.g. St. Louis
Oversight Committee, Gracehill); residents not otherw se affiliated with interest
groups; local school officials; state and | ocal governnent agency representatives; and
community religious |eaders.

Respondents generally reported feeling well inforned of the site activities and
progress. They reported they were satisfied with the current comunicati on plan (nmeans
and frequency of information distribution through various neetings, newsletters, and
news rel eases) and the USACE s responsiveness to community concerns. Currently,
comrunity concern about contamination fromthe St. Louis Sites is noderate, which does



not nean that citizens are indifferent to the environmental problem posed by the sites.
On the contrary, conversations with community nenbers have reveal ed that nany

st akehol ders are keenly interested in site response actions and regul arly check the
conti nued progress of cleanup activities.

Many of the people interviewed al so expressed satisfaction with the progress of cleanup
activities at the FUSRAP sites as well as USACE s openness in sharing information
regarding site activities and efforts to build relationships with the various entities
inpacted the project. A summary of concerns and other rel ated issues raised during the
interviews foll ows.

Primary Concerns Raised During the Interviews

Contanmi nant M gration |Issues: The public expressed concerns regardi ng the mgration of
contamination during cleanup activities. USACE should continue to take appropriate steps
to minimze the potential for contam nant mgration.

Inaccessible Soil and LTS Issues: Wility conpani es expressed concerns about whether the
existing utility support agreenments will be honored in the future after active

remedi ation is conplete. The current agreenment provides utilities with a sense of
security and reassurance that their people will be supported during work in inpacted
areas. State and | ocal representatives wanted broader commnity invol venment in the

devel opnent of the final LTS plan for the various sites to ensure stewardship
requirenents fit the current and planned future | and use.

O her Inportant |ssues Raised by the Community

The CERCLA d eanup Process: The comunity relations programat the St. Louis Sites
shoul d continue to educate area residents and | ocal officials about the procedures,
policies, and requirenents of the Superfund program The community expressed great
satisfaction with past education efforts and encouraged continuation of this effort.

The Pace of the Community Rel ations Program The pace of the community rel ations program
will be set by the needs of the |ocal stakeholders. Comunity relations activities wll
be set up to encourage community participation. Stakehol ders have requested continuation
of the follow ng comrunication nethods to relate infornation about progress and probl enms
encountered during cleanup efforts: tel ephone contacts, letters, reports, newsletters,
Internet resources, and regularly schedul ed neetings with citizen groups.



VII. TECHN CAL ASSESSMENT
SLDS
Question A |Is the response action functioning as intended by the decision docunents?

Answer A Yes, the response action is functioning as intended by the decision docunents.

The SLDS ROD (USACE 1998c) states:

" The main conponents of the selected renedial action include:

. Excavation and off-site di sposal of approximately 65,000 cubic neters (85,000
cubi c yards) (in-situ) contam nated soil; and
. No remedial action is required for ground water beneath the site. Perineter

nmoni toring of the ground water in the Mssissippi Rver alluvial aquifer,
designated as the HU-B, will be performed and the need for ground-water

remedi ation will be evaluated as part of the periodic reviews performed for the
site."

Response Action Performance

Response actions were conpleted at sone properties of the SLDS (such as Plant 2, Archer
Daniels Mdland (DT-1), Gty Property (DI-2), and the MsD Lift Station (DT-15). Response
actions are being conducted in sone properties, such as Plant 1, M dwest Waste (DT-7),
Plant 7E, Plant 6E, and Heintz Steel (DT-6). Response actions will be perforned for

Mal |'i nckrodt and the remai ning VPs. The past and present excavation and off-site

di sposal of accessible soil above the Renediation CGoal (RG at the SLDS are being
perforned as prescribed in the SLDS ROD. Conpleted activities have met the renedi ation
goal s [Final Post-Renedial Action Report for the St. Louis Downtown Site G ty-Oaned
Vicinity Property, St. Louis, Mssouri, Septenmber 1999 (USACE1999b)\ Post- Renedi al Action
Report for the Accessible Soils Wthin the Domtown Site Plant 2 Property, January 2002
(USACE 2002a)]. However, in order to achieve the RGs, the volune of material excavated
was greater than the volunmes estimated in the ROD for the foll owi ng reasons:

i ndi scrimnate dunping, air dispersion, unknown and abandoned utilities acting as
preferred pathways, and surface and subsurface waterborne transport of particles all may
have played a greater role in contam nant distribution than originally thought. The
change in volunes did not affect the protectiveness of the response action.

The goal of the ground- water portion of the remedy was to nonitor the usabl e aquifer
(HU-B) to assure it was protected through the source renoval ; however, arsenic and
uraniumwere detected in H-B wells at |evels exceeding MCLs or the |ILs established in
the SLDS ROD. A GRAAA was initiated as required by the ROD and is now in the second
phase. The results of this assessnent will be presented in the next five-year review

Syst ens QOper ati ons/ Q&M
The past and current operating procedures naintain the effectiveness of the response

actions. The only significant variance to costs is due to increased volunes of soil to
be excavated and sent to off-site disposal.



Qpportunities for Optimzation

Optimzation has occurred in three prinmary areas: pre-design investigations, system
operations, and the environmental nonitoring program Rather than liniting
investigations to a specific plant or VP, a study area approach using historical
geol ogi cal , and gamma wal kover survey data, and other existing information, has been

i mpl enent ed. The previous approach of limting pre-design investigations to particular
plants or VPs created difficulties when contam nati on extended beyond the study
boundari es. The new approach results in a nore efficient and effective investigation
desi gn, and renedi al action.

Syst ens operations have been optinized through construction of a second soil |oad out
facility. This construction has facilitated efficient transport of contam nated soil and
has resulted in a cost savings of approximately $1,000 per railcar.

The environnental nonitoring systemis optimzed through an annual eval uati on. Sanpling
| ocations, frequencies, and target constituents are nodified on the basis of historica
data, trends, and the evolving nature of the remedial action. Sone nonitoring | ocations
have been del eted and sanpling frequencies reduced as a result of these eval uations.

Early Indicators of Potential |ssues

As di scussed above, the only early indicators of potential issues were the |arger vol une
of soil containing contaninants and the exceedance of ILs in the HU-B aquifer

I mpl emrentation of Institutional Controls and O her Measures

To date, no institutional controls have been i nplenented at the SLDS. For accessible
soil, areas renmining after renediati on have been rel eased wi t hout radiol ogi ca
restrictions. For inaccessible soil, access control and an excavation permt process are
sufficient to prevent or mnimnmze exposure.

Mal | i nckrodt provides the primary access controls on its property through badgi ng and
perinmeter fencing. Prior to renedial activities at any property, temporary fences,

gates, and/or barriers are installed around the work zone, warning signs are posted at
designated intervals, and specific points are established for ingress and egress. Anyone
not involved in the renediation is restricted fromentry into the construction zone. As
condi tions change, controls are nodified to restrict access. Wen it is necessary to
close a road or sidewal k due to construction, alternate routes are provided. In
addition, USACE is currently in the process of devel oping the CERCLA documentation
necessary to address inaccessible soil at the SLDS. A long-term stewardship plan will be
prepared to docunent processes and procedures with respect to requirenments under CERCLA

Question B: Are the exposure assunptions, toxicity data, cleanup |evels, and renedia
action objectives (RAGs) used at the tinme of response selection still valid?

Answer B: Yes, the exposure assunptions, toxicity data, cleanup |levels, and renedi a
action objectives used at the tinme of response selection are still valid and any changes
in these val ues have no inpact on the protectiveness of the renedy.



40 CFR 141

The change in this proposed standard (shown on Table VII-1) has had no inpact on the
protectiveness of the remedy. A GRAAA was initiated for the HU B aquifer because the ROD

standard was exceeded as it would have been for the newlimts.
consi dered as part of the GRAAA eval uation.
the revised MCLs will

action is required,

The revised MCLs will be
If a determnation is nade that further
be considered during the ARARs eval uati on.

Gtation Cont am nant Medi um ROD 1L New St andard
(ML)
40 CFR 141 Arsenic G ound wat er 50 pg/L | O pg/ L
Urani um G ound wat er 20 ug/ L 30 ug/L
10 CFR 40; Non- Ra Soi | None 5/ 15 pG /g,
Appendi x A, radi onucl i des Ra- 226
Criterion 6(6)
Benchmar k dose

10 CFR 40 Appendix A: Criterion 6(6)

Title 10, Code of Federal

standards for mll

radi ol ogi cal contam nation on building surfaces.

tailings.

Regul ati ons,
In April

Part 40 (10 CFR 40),

i mpl ement's rel evant
1999, 10 CFR 40 was anended to include an approach
for devel oping cleanup goals for tailings constituents other than radiumin soil and for

Such constituents were previously

addressed at CERCLA sites on a case-by-case basis by devel opnent of appropriate
prelimnary renediati on goals (PRGs) and subsequent novement off the point of departure

when appropriate rather than using a single,
The anmendnent of 10 CFR 40 does not
in residual

Current RGs result

accessi bl e soil and ground water will

Changes in R sk Assessnent Met hods

resul t

consi st ent,

dose and ri sk-based approach.
in nore restrictive renediation goals (RGs).
site risks within the CERCLA risk range and thus continue
to be fully protective of human health and the environnent.

The 1998 SLDS ROD addressi ng
not be revised as a result of the publication of
Criterion 6(6). Changes in this standard are shown on Table VI I-1.

St andar di zed ri sk assessnent methods have evol ved into a nore probabilistic approach
since the ROD was signed. There have al so been changes in determning risk-based PRGs
chemical - specific

for radionuclides.

paraneters, and equati ons,

The changes incl ude exposure paraneters,
and newer toxicity val ues.

Adult- only ingestion slope

factors for workers have been updated for Ra-226+D, U 235+D, and U 238+D. The
soil-to-air volatilization factor replaces the particul ate enission factor. The worker

soi | exposure PRGs have been separated into indoor and outdoor scenari os.
equations include radi onuclide decay correction.

In January 2001,

The newer PRG

toxicity values for

radi onuclides in the Health Effects Assessment Summary Tabl e were changed and USEPA
a newer version of the

revised its standard PRG cal cul ation tenpl ate.
radi ol ogi cal assessnent nodel
no i npact on the renedy since post-renedi al
nost recent risk assessnent guidance and | atest version of the nodel.

Expect ed Progress Towards Meeting RAGs

As stated above, excavation and of f-site disposal
perforned as prescribed in the ROD. Conpleted activities have nmet the RGs. A GRAAA has
been initiated for the HU-B aquifer to address exceedance of the ILs as cited in the

In addition,
has incorporated the new changes.

of contam nated soil

These changes have had
action risk assessnents for the SLDS use the

i s being




RCD.

Question C. Has any other information come to light that could call into question the
protectiveness of the response action?

Answer C. No, there have been no newy identified ecol ogical risks, inmpacts from natural
di sasters, or other information that has come to light that could affect the
protectiveness of the remedy.

H SS/ Latty Avenue VPs
Question A |Is the response action functioning as intended by the decision docunents?
Answer A Yes, the response action is functioning as intended by the decision docunents.

"Soils fromthe four interimstorage piles, and accessible subsurface soil fromthe two
Latty Avenue VPs, and the contiguous property that exceed the selected criteria of
5/15/50 pC/g for Ra-226, Th-230, and U 238 respectively woul d be excavated and di sposed
at a licensed or permtted disposal facility. As used herein the 5/15/50 criteria define
contami nation such that Ra-226 and Th-230 are each linited to 5 pG/g in the top 6
inches of soil and 15 pG /g below the top 6 inches of soil. U238 is linmted to 50 pG/g
at all depths.”

Engi neering Eval uation/ Cost Analysis (EE/CA) for the Hazelwood Interim Storage Site
(H SS), (USACE 1998a).

Action Menorandum for the Renoval of Radioactively Contam nated Material at the
Hazel wood Interim Storage Site and Latty Avenue Vicinity Properties, June 1998 (USACE
1998b) .

Renoval Action Performance

The excavation and of f-site disposal of contanminated material fromthe interimstorage
piles at the H SS was performed as prescribed in the EE/ CA. Additionally, renoval
actions perforned on a portion of VP-2(L) and Futura property have nmet the EE/ CA
criteria.

Systens (perations

The current operating procedures, which include the environnental nonitoring program
mai ntain the effectiveness of the response actions.

Qpportunities for Optimization

Optim zation has occurred in tw prinmary areas: systemoperations and the environnental
nmoni toring program GCeneral process inprovenments, including equipnent changes and
efficiencies inplemented through experience have, over time, optimzed operations and
reduced the cost per cubic yard of contam nated soil excavated. One specific operations
i nprovenent consisted of the construction of a new | oadout facility at the HHSS to
replace the original facility on Eva Avenue.

The environnental nonitoring systemis optimzed through an annual eval uation. Sanpling
| ocations, frequencies, and target constituents are nodified on the basis of historical
data, trends, and the evolving nature of the response action. Sone nonitoring | ocations
have been del eted and sanpling frequencies reduced as a result of these eval uations.



Early Indicators of Potential |ssues
Thin vegetative cover was noted during the site inspection
I npl enentation of Institutional Controls

At the HISS, the storage piles were renoved and |inmted excavation on VPs was performed
The remai ning contam nated soil will be addressed subsequent to signature of the North
St. Louis County sites ROD. No institutional controls are required at this stage of the
CERCLA process to prevent exposure. COCs renmining at the site will be addressed under
the selected renedy identified in the North St. Louis County sites ROD. Until then, a
fence and appropriate signage is maintained around the H SS proper

Prior to response activities at any property, tenporary fences, gates, and/or barriers
are installed around the work zone, warning signs are posted at designated intervals,
and specific points are established for ingress and egress. Anyone not involved in the
renmediation is restricted fromentry into the construction zone. As conditions change
controls are nodified to restrict access.

Question B: Are the exposure assunptions, toxicity data, cleanup levels, and RAGs used
at the time of response selection still valid?

Answer B: Yes. the exposure assunptions, toxicity data, cleanup |levels, and response
action objectives used at the time of response selection are still valid and any changes
in these val ues have no inpact on protectiveness.

Changes in Exposure Pat hways

There have been no changes in | and use, no change in the understanding of the physica
site conditions, and no new contam nants of concern. There are no unanticipated toxic
by- products fromthe renedy.

Changes in Toxicity or Contami nant Characteristics

There have been sone changes in the toxicity factors in a way that affects the
protectiveness of the renedy. RESRAD version 6.0 (2001) incorporates the factors from
Federal Quidance Report (FGR)-11 and -12 and allows for the use of FGR 13 whereas the
previous versions of RESRAD used data from ol der nodel s

In FGR- 13, EPA includes newer toxicity values for each radionuclide based on age-and
gender dependence of radionuclide intake, nmetabolism vital statistics and baseline
cancer nortality data, and a revised dosinetric nodel

Changes in R sk Assessnent Mt hods

St andar di zed ri sk assessnment net hods have evol ved into a nore probabilistic approach
since the EE/ CA was finalized. There have al so been changes in deternining risk-based
prelimnary renedi ati on goals for radionuclides. In January 2001, toxicity values for
radi onuclides in the Health Effects Assessnent Summary Tabl e were changed and USEPA
revised its standard prelimnary renedi ati on goal (PRO calculation tenplate. In

addi tion, a newer version of the radiol ogical assessment nmobdel has incorporated the new
changes. These changes will have no inpact on the renedy since post-renedial action risk
assessnents for the HHSS will use the nbst recent risk assessnent gui dance docunents and
| atest version of both chem cal and radiol ogical risk assessment nodels.



Expect ed Progress Towards Meeting RAGs

As stated above, excavation and off-site disposal of contam nated soil was perforned as
prescribed in the EEf CA. Conpleted activities have met the response action criteria.

Question C. Has any other information come to light that could call into question the
protectiveness of the response?

Answer C. No, there have been no newy identified ecol ogical risks, inpacts from natural
di sasters, or other information that has cone to light that could affect the
protectiveness of the response action.

SLAPS (I ncl udi ng Associ ated VPs)
Question A |Is the response action functioning as intended by the decision docunents?
Answer A Yes, the response action is functioning as intended by the decision docunents.

"Soils fromthe SLAPS and the Ballfields (excluding the north ditch) that exceed the
selected criteria of 15/15/50 pG /g (respectively for Ra-226/Th-230/ U 238) above
background (by SOR) woul d be excavated and di sposed of at a licensed or permtted

di sposal facility. Soils within the top 6-inch |ayer that exceed the 5/5/50 pG /g above
background (by SOR) will be excavated."

St. Louis Airport Site (SLAPS) Interim Action Engi neering Eval uation/ Cost Analysis
(EE/ CA), (USACE 1997a).

SLAPS Action Menorandum for the Renoval of Radioactively Contam nated Material,
Sept enber 1997 (DCE 1997b)

Engi neering Eval uation/ Cost Analysis (EE/ CA) and Responsi veness Summary for the St.
Louis Airport Site (SLAPS) and Action Menorandum St. Louis, Mssouri, March 1999 (USACE
1999a).

Response Action Performance

The excavation and of f-site di sposal of contanminated soil at the SLAPS is being
perforned as prescribed in the EEf CA. Conplete activities have net the cleanup criteria
as docunented in (Vicinity Property 38 Renoval Action Summary, Berkeley, M ssouri (USACE
2001d); Radium Pits Renoval Action Sunmary Report FUSRAP St. Louis Airport Site (USACE
200l e); Post- Renedial Action Report for the St. Denis Bridge Area (USACE 1999c); St.
Louis Airport Site Investigation Area 9; Final Status Survey Eval uation Berkel ey Salt
Storage Area (I A-9 Survey Unit 1) ( USACE 2000c).

The ground-water rnonitoring programat the SLAPS di scovered |evels of seleniumin the
shal | ow aqui fer (Hz-A) above O ean Water Act default |limts for Col dwater Creek and the
MBD di scharge limt of 200 pug/L for the Col dwater Creek treatnent plant. The foll ow ng
treatnment options were evaluated for the reduction of the seleniumto acceptable |evels:
i on exchange, electro coagul ati on, reverse osnosis, iron-copper cenentation,

phyt orenedi ati on, chem cal precipitation/reduction, off-site disposal, and
denitrification. Follow ng bench-and full-scale testing which produced an effluent with
less than all owabl e discharge limt, a bio-denitrification process was selected for
pre-treatment of the water prior to treatment by the ion exchange systemthat was
already in use. Existing excavations and on-site water storage tanks have been |i ned,
filled, and inocul ated with m crobes obtai ned from MSD.



Systens (perations

The current operating procedures maintain the effectiveness of the response actions. The
significant variances to costs are due to increased volunmes of soil to be excavated and
sent to offsite disposal and the bio-denitrification of the sel enium contam nated water

Qpportunities for Optimzation

Optimization has occurred in two primary areas: systemoperations and the environnenta
noni toring program General process inprovenents, including equi pnent changes and
efficiencies inplenmented through experience, have, over tinme, optim zed operations and
reduced the cost per cubic yard of contaninated soil excavated. A specific operations
i nprovenent was the construction of a new | oadout facility at the SLAPS to repl ace the
original facility on Eva Avenue

The environnental nonitoring systemis optimzed through an annual eval uation. Sanpling
| ocations, frequencies, and target constituents are nodified on the basis of historica
data, trends, and the evolving nature of the remedial action. Sone nonitoring | ocations
have been del eted and sanpling frequencies reduced as a result of these eval uations.

Early Indicators of Potential |ssues

As di scussed above, the only early indicator of a potential issue was the presence of
el evated |l evel s of seleniumin the HJ A aquifer

I npl erentation of Institutional Controls

No institutional controls are required at this stage of the CERCLA process to prevent
exposure. In the future, institutional controls may be inplenented if specified in new
deci si on docunents. COCs remaining at the site will be addressed under the sel ected
remedy identified in the North St. Louis County sites ROD.

Prior to response activities at any property, tenporary fences, gates, and/or barriers
are installed around the work zone, warning signs are posted at designated intervals,
and specific points are established for ingress and egress. Anyone not involved in the
response action is restricted fromentry into the construction zone. As conditions
change, controls are nodified to restrict access.

Question B: Are the exposure assunptions, toxicity data, cleanup levels, and RAGs used
at the time of response selection still valid?

Answer B: Yes, the exposure assunptions, toxicity data, cleanup |levels, and response
action objectives used at the time of response selection are still valid and any changes
in these val ues have no inpact on protectiveness.

Changes i n Exposure Pat hways

There have been no changes in | and use, no change in the understanding of the physica
site conditions, and no new contam nants of concern. There are no unanticipated toxic
by- products fromthe renedy.

Changes in Toxicity or Contami nant Characteristics

There have been sone changes in the toxicity factors in a way that affects the

protectiveness of the renedy. RESRAD version 6.0 (2001) incorporates the factors from
Federal Cuidance Report (FGR)-11 and -12 and allows for the use of FGR 13 whereas the



previ ous versi ons of RESRAD used data from ol der nodel s.

In FGR- 13, EPA includes newer toxicity values for each radionuclide based on age-and
gender dependence of radionuclide intake, netabolism vital statistics and baseline
cancer nortality data, and a revised dosinmetric nodel

Changes in R sk Assessnent Met hods

St andardi zed ri sk assessnent nethods have evolved into a nore probabilistic approach
since the EE/ CA was finalized. There have al so been changes in determning risk-based
prelimnary renedi ati on goals for radionuclides. In January 2001, toxicity values for
radionuclides in the Health Effects Assessment Sunmmary Tabl e were changed and USEPA
revised its standard PRG cal culation tenplate. In addition, a newer version of the
radi ol ogi cal assessment nodel has incorporated the changes. These changes have had no
i mpact on the renedy since post-renedial action risk assessnments for the SLAPS use the
nmost recent risk assessnent gui dance docunments and the | atest version of both chem ca
and radiol ogi cal risk assessnment nodel s.

Expect ed Progress Towards Meeting RAGs

As stated above, excavation and off-site disposal of contaninated soil was/is being
perforned as prescribed in the EEf CA. Conpleted activities have net the renova

criteria. However, the initial volune of soil to be excavated was underesti mated and the
remedy is progressing nore slowy than anticipated.

Question C. Has any other information cone to light that could call into question the
protectiveness of the response?

Answer C. No, there have been no newy identified ecological risks, inpacts fromnatura
di sasters, or other information that has cone to light, which could affect the
protectiveness of the response action



SLDS

One issue was identified for the SLDS residual

i naccessi bl e soil.
Table VII11-1. SLDS |ssue.

Resi dual

VIT1. | SSUES

radi oactivity concentrations in the SLDS
This issue is discussed in the follow ng paragraphs and summari zed in

radioactivity concentrations in the SLDS inaccessible soil:

As described in Section |11,
1) the Accessible Soil
Accessi bl e Soi l

and G ound-Water QU and 2) the Inaccessible Soil
and Ground-Water QU consists of the accessible soil

the SLDS has been separated into two operable units (OUs):

QU. The
and ground wat er

contam nated as the result of MED AEC urani um processing activities at the Ml linckrodt

pl ant .

contam nated soil that
active rail lines, roadways,
Soi |

did not present a significant threat

critical

encunbrances (e.g., roads,

the | evee,

active railroads,

The | naccessi bl e QU consists of Mallinckrodt Buildings 25 and 101 and

is currently inaccessible due to the presence of buildings,
and ot her permanent structures.
QU was excluded fromthe scope of the 1998 SLDS RCD because the inaccessible soil
inits current configuration and because activities
to Mallinckrodt's continued operations prevented excavati on beneath the

Bui | di ngs 25 and 101).

The | naccessi bl e

Cont am nati on

present within Building 25 also did not present an excessive risk under its current

configuration.
ROD was si gned,
resi dual inaccessible soil

protectiveness of the renedy,

remedy in the future if not addressed.

Table VI11-1. SLDS |ssue

Because | and use has remained the same at the SLDS since the 1998 SLDS
these deterninations hold true today. Thus,
exceedi ng renedi ati on goal s does not currently affect the
it could potentially affect the protectiveness of the

whil e the presence of

| ssue

Currently Affects
Protectiveness (Y/'N)

Affects Future
Protectiveness (Y/'N)

Resi dual radioactivity
concentrations in the SLDS
inaccessible soil:

Radi onucl i des may remain in
the SLDS inaccessible soil
at concentrations above
background val ues. USACE is
currently devel oping the
CERCLA docunent ati on
necessary to address

i naccessible soil at the
SLDS. A Long-Term
Stewardship Plan will be
prepared to docunent
processes and procedures
with respect to

requi renents under CERCLA.

No. Existing |and use
control s provide sufficient
protectiveness.

Yes. Failure to develop a
Long- Term St ewar dshi p Pl an
may result in inadequate

I and use controls for

i naccessi bl e soil remaining
after accessible soil

remedi ation is conpl ete.




North St. Louis County Sites

One issue was identified for the North St

Louis County sites

thin cover material at

the HHSS. This issue is discussed in the follow ng paragraphs and summari zed in Table

VITI-2.
Table VI11-2. North St. Louis County Sites |ssue
I ssue Currently Potentially
Affects Affects Future

Prot ecti veness

(YI'N

Pr ot ecti veness

(YI'N

Thin Cover Material at the H SS

The site inspection found vegetative cover on the
northern area of the property inside the fence was
thin. The cover material (soil) at the HSS is
seeded several tines per year; however, site

drai nage patterns appear to be inpeding the
establ i shment of vegetative cover. The USACE will
reseed the cover material at the H' SS to increase
the vegetative cover present at the site. If
unsuccessful through reseedi ng, other options wll
be considered to address the issue.

No. The rock in
sone areas had
been di spl aced
down to the
geof abric. The
geof abric cover
remai ns and the
under| yi ng soi

| ayer is not

yel exposed

Yes. Failure to
establish
adequat e ground
cover could
result in
exposure of the
cont am nat ed

| ayer to
surface water
erosion and the
novenent of
cont am nat ed
mat eri al

Thin Cover Material at the H SS:

Al though nost of the site was well
w th rock,
property inside the fence was thin
t he geofabric.
North St.

covered with vegetative growh and geofabric covered
the site inspection found vegetative cover on the northern area of the

The rock in some areas had been di spl aced down to
Unf oreseen delays in the selection of the fina
Louis County sites led to the site's current state. The current site drai nage

response action for the

pattern i npeded the growth of vegetation despite regular attenpts to seed the area. The
condition of the vegetative cover does not currently affect the protectiveness of the

response action. Even with total |oss of the soi
woul d prevent further erosion at the H SS. However
the future could be adversely affected if it
layer to surface water erosion

cover,

the rock and plastic |ayers
the protectiveness of the remedy in
resulted in exposure of the contamn nated
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IX. RECOMMENDATIONS AND FOLLOW-UP ACTIONS

Affects Protectiveness

Tssue Retommendationsﬂ?ollow-up Lead Stakeho.lder Milestone (Y/N)
Actions Agency Agencies Date
Current Future
Residual radioactivity | USACE is developing the CERCLA
concentrations in the SLDS | documentation necessary to address
inaccessible soil on vicinity | inaccessible soil at the SLDS. A EPA
properties Long-Term Stewardship Plan will be USACE DOE Ongoing,. N Y
prepared to document processes and MDNR
procedures  with  respect  to
requirements under CERCLA.
Thin Cover Material at the | USACE will continue to monitor the
HISS site to ensure that erosion does not
result in an off-site discharge.
USACE will reseed the cover EPA
malcnall at the HISS to increase Ithe USACE DOE Ongoing. N Y
vegetative cover present at the site, MDNR

If unsuccessful through reseeding,
other options (e.p.. crushed rock,
sod, geomembrane, clean soil) will
be considered to address the issue,




X. PROTECTI VENESS STATEMENT

Protectiveness Statenent (St. Louis Downtown Site)

The remedy being inplenented at the SLDS Operable unit is expected to be protective of
human health and the environnent upon atiai nment of the cleanup goals established in the
ROD. In the interim exposures that could result in unacceptable risks are being
controll ed through access controls and work place management practices. Some areas with
soi |l contam nation deeper than four feet and some areas w th contam nation under
permanent structures will be nmanaged in place using institutional controls to limt use.
Long-term groundwater nonitoring is being used to confirmthat the remedy is protective
of the alluvial aquifer.

Protectiveness Statenent (North St. Louis County Sites)

The renoval actions being inplenmented at the North St. Louis County Sites operable unit
are expected to be protective of human health and the environment upon attainment of the
soil cleanup goals established in the EEfCAs. In the interim exposures that could
result in unacceptable risks are being controlled through access controls, surveillances
and nmi ntenance, and coordination with property owners and utility conpanies. In My
2003, the USACE published a Proposed Plan for renedial action designed to address all
remai ning contanmination at the North St. Louis County Sites. Public comrent has been
received. A RO is currently under devel opnent and will be made avail abl e upon
finalization.



Xl . NEXT REVI EW

The next five-year review for the North St. Louis County sites and the SLDS i s required
by Septenber 8, 2008, five years fromthe date of this review
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Document Title

CD File Tille

SLDS VICINITY PROPERTIES (VPs ) N

September 1999

POST-REMEDIAL ACTION REPORT
FOR THE ST. LOUIS DOWNTOWN SITE
CITY-OWNED VICINITY PROPERTY

December 1999

(APPENDIX A- CITY PROPERTY EXCAVATION DRAWINGS)
REMEDIAL ACTION WORK PLAN
FUSRAP ST. LOUIS DOWNTOWN SITE

COVP Appx A

May 3, 2001

APPENDIX A.1.1
PRE-DESIGN INVESTIGATION SUMMARY REPORT
MIDWEST WASTE - VICINITY PROPERTY (DT-T)
FUSRAP ST. LOUIS DOWNTOWN SITE

AlITMWWPDIR

May 3, 2001

APPENDIX A.1.2
MIDWEST WASTE VICINITY PROPERTY (DT-7)
REMEDIATION ACTIVITY WORK DESCRIPTION
FUSRAP ST. LOUIS DOWNTOWN SITE

ARMWWWDO

May 3, 2001

APPENDIX A.2.1
PRE-DESICN INVESTIGATION SUMMARY REFORT
GUNTHER SALT NORTH VICINITY PROPERTY (DT-6)
FUSRAP ST. LOUIS DOWNTOWN SITE

A21GuntherN
PDIR

Sept. 18, 2001

APPENDIX A 4.2
HEINTZ STEEL AND MANUFACTURING VICINITY PROPERTY (DT-6)
REMEDIATION ACTIVITY WORK DESCRIPTION
FUSRAP ST. LOUIS DOWNTOWN SITE

A4ZHeintz
RAWD

June 2002

FINAL STATUS SURVEY EVALUATION REFORT
FOR THE ST. LOUIS DOWNTOWN SITE
ARCHER DANIELS MIDLAND
VICINITY PROPERTY (DT-1)

ADMFSSm

December 1999

REMEDIAL ACTION WORK PLAN
FUSRAP ST. LOUIS DOWNTOWN SITE

SiteWideRAWP
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Date

Document Title

CD File Title

MALLINCKRODT INC. (M1

September 1990

RADIOLOGICAL, CHEMICAL AND HYDROGEOLOGICAL
CHARACTERIZATION REPORT FOR THE
ST. LOUIS DOWNTOWN SITE

NA

May 1991

ENGINEERING EVALUATION/COST ANALYSIS
for DECONTAMINATION at the
ST. LOUIS DOWNTOWN SITE

SLDSEECA
DOE

July 1998

RECORD OF DECISION
FOR THE ST. LOUIS DOWNTOWN SITE

Final

SLDSROD

June 18, 1999

DELINEATION OF PLANT 2 AREAS WITH ELEVATED
RADIOLOGICAL ACTIVITY
WORK DESCRIPTION
ST. LOUIS DOWNTOWN SITE

NA

October 1999

PLANT 2 REMEDIAL ACTION
WORK AREA-SPECIFIC DESCRIPTION
AND DESIGN PACKAGE
FUSRAP ST. LOUIS DOWNTOWN SITE

Planm2WASD

October 20,
1999

REMEDIAL ACTION WORK DESCRIFTION FOR ISOLATED AREAS OF
ELEVATED
RADIOLOGICAL ACTIVITY, PLANTS 1 AND 2
ST. LOUIS DOWNTOWN SITE

Planis12IsElAr

July 13, 2000

PLANT 1 REMEDIAL ACTION
WORK AREA-SPECIFIC DESCRIPTION
AND DESIGN PACKAGE
FUSRAP ST, LOUIS DOWNTOWN SITE

Plantl WASD
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LIST OF DOCUMENTS REVIEWED

| Date Document Title Rev. | CD File Title

ST. LOUIS AIRPORT SITE (SLAPS
September 1997 ST. LOUIS AIRPORT SITE (SLAPS) Final NA
INTERIM ACTION
ENGINEERING EVALUATION/COST ANALYSIS (EE/CA)
March 1999 ENGINEERING EVALUATION/COST ANALYSIS (EE/CA) Final SLAPS
AND RESPONSIVENESS SUMMARY FOR THE EECACorps

ST. LOUIS AIRPORT SITE (SLAPS)
AND ACTION SUMMARY
Jan. 26, 2000 EAST-END EXTENSION WORK DESCRIPTION i EEE
FOR COMPLETION OF THE REMOVAL ACTION
FUSRAP ST. LOUIS AIRPORT SITE
ST. LOUIS, MISSQURI
Feb, 28, 2000 RADIUM PITS 0 RadPitsRAWP
REMOVAL ACTION WORK PLAN
FUSRAP ST. LOUIS AIRPORT SITE
ST. LOUIS, MISSOURI
Mar. 3, 2000 SITE WIDE REMOVAL ACTION WORK PLAN 0 SiteWideRAWP
FUSRAP ST. LOUIS AIRPORT SITE
ST. LOUIS, MISSOURI
ADDENDUM 1 TO REVISION 0
Mar. 9, 2000 RADIUM PITS EXCAVATION PACKAGE 0 RadPitsExcPkg
REMOVAL ACTION WORK PLAN (SUPPLEMENT)
FUSRAP ST. LOUIS AIRPORT SITE
ST. LOUIS, MISSOURI

July 28, 2000 PRE-DESIGN INVESTIGATION SUMMARY REPORT 0 EEROW
EAST-END & RIGHT-OF-WAY WORK AREAS PDSIR

FUSRAP ST. LOUIS AIRPORT SITE
Aug. 28, 2000 EAST END WORK DESCRIPTION 2 EEWD

FUSRAF ST. LOUIS AIRPORT SITE
ST. LOUIS, MISSOURI
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Date ! _ ____DocumenTitle Rev. | CDFile Tule _
ST. LOUIS AIRPORT SITE (SLAPS) (Cont’d
October 2000 ST. LOUIS AIRPORT SITE S [ o NA

INVESTIGATION AREA 9
FINAL STATUS SURVEY EVALUATION
BERKELEY SALT STORAGE AREA

_{IA-9 SURVEY UNIT 1)

January 10, 2001 PRE-DESIGN INVESTIGATION SUMMARY REPORT Q Ph1PDISR
PHASE 1 WORK AREA
FUSRAP ST. LOUIS AIRPORT SITE
May 22, 2001 PHASE 1(1A-5 North) WORK DESCRIPTION 0 Ph1WD
FUSRAP ST. LOUIS AIRPORT SITE
ST. LOUIS, MISSOURI
{(APPENDIX 1 OF THE SLAPS SITE WIDE REMOVAL ACTION WORK PLAN -
RAWP)

June 26, 2001 PRE-DESIGN INVESTIGATION SUMMARY REPORT 0 Ph2&3PDISR
PHASES 2 AND 3 WORK AREAS
FUSRAP ST. LOUIS AIRPORT SITE
Aug. 28, 2001 PHASE 2 (IA-2) & PHASE 3 (1A-3) WORK DESCRIPTION 0 Ph2&3WD
(APPENDIX L OF THE SITE WIDE REMOVAL ACTION WORK PLAN)
FUSRAP ST. LOUIS AIRPORT SITE

ST. LOUIS, MISSQURIL _

Nov. 1, 2001 RADIUM PITS REMOVAL ACTION SUMMARY REFORT 0 RadPitsRASR

FUSRAP ST. LOUIS AIRPORT SITE
ST. LOUIS, MISSOURI

May 2, 2002 PRE-DESIGN INVESTIGATION SUMMARY REPORT 0 NA
PHASES 4, 5, AND 6 WORK AREAS
ADDENDUM 1
FUSRAP ST. LOUIS AIRPORT SITE
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[ ST. LOUIS AIRPORT SITE (SLAPS) (Cont’d)

Aug. 20, 2002

March 1992

N Document Title

PHASE 4 (NORTHERN PORTION OF 1A-1, 1A-2 AND COLDWATER CREEK)
AND PHASE 5 (SOUTHERN PORTION OF 1A-1, 1A-3 AND COLDWATER
CREEK)

WORK DESCRIPTION
(APPENDIX M OF THE SITE WIDE REMOVAL ACTION WORK PLAN)
FUSRAP ST. LOUIS AIRPORT SITE
ST, LOUIS, MISSOURI

HISS / LATTY AVENUE PROPERTIES

ENGINEERING EVALUATION/COST ANALYSIS-ENVIRONMENTAL
ASSESSMENT FOR THE PROPOSED DECONTAMINATION OF PROPERTIES
IN THE VICINITY OF THE HAZELWOQOD INTERIM STORAGE SITE

Rev.

CD File Title

HISSEECA
EADOQE

Oclober 1998

ENGINEERING EVALUATION/COST ANALYSIS (EE/CA)
FOR THE HAZELWOOD INTERIM STORAGE SITE (HISS)

Final

NA

Sept. 2, 1999

HAZELWOOD INTERIM STORAGE SITE
EAST PILES 1 AND 2 AND RAILROAD SPUR SPOIL PILES BAND A
REMOVAL ACTION

Final

NA

Aug. 16,2000

HAZELWOOD INTERIM STORAGE SITE
{HISS) - SUPPLEMENTAL PILE REMOVAL

NA

Decermnber 2000

PRE-DESIGN INVESTIGATION REPORT
FOR THE HAZELWOOD INTERIM STORAGE SITE (HISS) -MAIN PILE
REMOYAL ACTION

HISSPiles
PDIR

Feb. 2, 2001

HAZELWOOD INTERIM STORAGE SITE
(HISS) - MAIN PILE REMOVAL -
PHASE I, SOUTH HALF

HISSMain
NA




Aug. 31,2001

April 1999

APPENDIX A
LIST OF DOCUMENTS REVIEWED

HISS f LATTY AYENUE PROPERTIES {Cont'd)

HAZELWOOD INTERIM STORAGE SITE
(HISS) - MAIN PILE REMOVAL -
PHASE 2, NORTH HALF

POST-REMEDIAL ACTION REPORT
FOR THE ST. DENIS BRIDGE AREA

Draft

NA

SLAPS VICINITY PROPERTIES {VPs

NA

Feb. 25, 2000

WORK DESCRIPTION
VICINITY PROPERTY 38
FUSRAP ST. LOUIS AIRPORT SITE
ST. LOUIS, MISSOURI

NA

Apr. 9, 2001

VICINITY PROPERTY 38
REMOVAL ACTION SUMMARY
BERKELEY, MISSOURI

VP3IZRASR
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SUMMARY OF DOCUMENTS REVIEWED

DOCUMENT NAME

SUMMARY

Annual Environmental Monitaring Data And Analysis
Report For CY98, July 1999, Final

This Annual Environmental Meonitonng Data and
Analysis Report (EMDAR) for calendar year (CY) 1998
provided an evaluation of the data collected as part of
the implementation of the environmental menitoring
program for the St Louis Sites (SLS). Environmental
monitoring is an on-going requirement under CERCLA
and & commitment in the Federal Facility Agreement
(FFA).

SLS air and radiclopical monitoring activitics were
evaluated. Coldwater Creek surface-water and sediment
monitoring were addressed. SLS storm-water and
ground-water monitoring activities were described. A
radiological exposure dose assessment was included.

Annual Environmental Monitoring Dala And Analysis
Report For CY99, June 2000, Final

This Annual Environmental Monitoring Data and
Analysis Repont (EMDAR) for calendar year (CY) 1999
provided an evaluation of the data collected as pan of
the implementation of the environmental monitoring
program for the St. Louijs Sites (SLS). Environmental
monitering i$ an on-going requirement under CERCLA
and a commitment in the Federal Facility Agreement
(FFA).

SLS perimeter air and radiological monitoring activities
were evaluated. Coldwater Creek surface water and
sediment monitoring were addressed. SLS storm-water
and ground-water moniloring activities were described.
A radiological exposure dose assessment was included.

Annua! Environmental Monitoring Data And Analysis
Report For CY00, June 200}, Final

This Annual Environmental Monitoring Data and
Analyses Report (EMDAR) for the St. Lowis Siles (SLS)
for calendar year 2000 (CY0Q) was prepared to provide
information about the public safety and environmental
protection programs,  Environmental monitoring of
various media is required under CERCLA and a
cammitment in the Federal Facility Agreement (FFA).
The purpose of the report s to summarize the data
collection effort for CYO00, to report the current
condition of SLS, and to interpret the results of the data
collected.  Air monitonng, waste-water discharge
monitoring, NPDES permit activities, Coldwater Creek
surface-water and sediment moniloring, ground-water
monitoring, and a dose assessment were described and
evaluated.

B-1




APPENDIX B
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DOCUMENT NAME

SUMMARY

Annual Environmental Monitoring Dzta And Analysis
Repont For CY01I, June 2002, Finai

This Annual Environmental Moritoring Data and
Analyses Report (EMDAR) for the St. Louis Sites (SLS)
for calendar year 2001 (CYQ1) was prepared to provide
information about the public safety and environmental
protection programs. Environmental monitoring of
various media is required under CERCLA and a
commitment in the Federal Facility Agreement (FFA).
The purpose of the report is 10 summanze the data
collection effort for CYO0l, to report the cuwrent
condition of SLS, and to interpret the results of the data
collected.  Air monitoring, waste-water discharge
monitoring, NESHAPs and NPDES monitoring, waste-
watef discharge monitoring, Coldwater Creek surface-
water and sediment monitoring, ground-water
monitoring, and a dose assessment were described and
evaluated.

Engineering Evaluation/Cost  Analysis-Environmenial
Assessment For The Proposed Decontamination OfF
Properties In The Vicinity Of The Hazelwood Interim
Storage Site, March 1992, DOE/EA-0489, Rev. 1

This revised DOE, Engineering Evaluation/Cost
Analysis-Environmental  Assessment {EE/CA-EA)
document was prepared to support interim cleanup
measures for the contaminated properties in the
Hazelwood and Berkeley, Missouri area. The document
analyzed and compared three removal action
alternatives. The scope of the recommended alternative
was to preparc additional storage capacity at the
Hazelwood Interim Storage Site (HISS), to remove
contaminated soil from the SLAPS and Latty Avenue
vicinity properies {64 residential, commercial and
municipal properties), and transport of this material to
the HISS for interim storage.

Record Of Decision For The St. Louis Downtown Site,
July 1998, Final

This USACE document presents the selected remedial
action for the cleanup of wastes related to Manhattan
Engineering DistricAtomic  Energy Commission
(MED/AEC) aperations in accessible scil and ground
water beneath the St. Louis Downtown Site (SLDS). The
SLDS consists of property owned by MI, and vicinity
properties (VPs). Accessible soil are soil that are not
beneath buildings or other permanent structures. The
selected remedy was Aliernative 6 of the Feasibility
Study, Selective Excavation and Disposal.

Inteim Action
{EE/CA),

St. Louis Airport Site (SLAPS)
Engineering  Evaluation/Cost  Analysis
September 1997, DOE/OR-21950-1026, Final

This DOE document developed a proposed action 1o
address the presence ¢f residual radioactive material in
the soil of the location called the St. Louis Airport Site
{SLAPS). ‘Three altematives were assessed. The
document identified Alternative 3, Removal of
Radicactively Contaminated Soil and Off-site Disposal,
as clearly the preferred allemative o accomplish the
stated goals and objectives of the analysis
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DOCUMENT NAME

SUMMARY

Engineering Evaluation/Cost Analysis (EE/CA) for the
Hazelwood Interim Storage Site (HiSS}), October 1998,
Final

This USACE document was prepared in support of the
proposed plan to remove radioactively comtaminated soil
from four interim storage piles, as well as accessible
subsurface soil from two Latty Avenue Vicinity
Properties (VP) and one contiguous property. Two of
the storage piles (main and supplemental) were located
at the Hazelwood Intenm Storage Site (HISS). The
other two storage piles were on the Latty Avenue VP
No. 2 (GIFREHC/Sione Container) property and were
referred to as the Eastern piles. The document assessed
three zlemnatives with Alternative 3, Excavation and
Disposal, (with all excavated areas backfilled with soil
from an approved borrow site) identified as the preferred
alternative.

Engineering Evaluation/Cost Analysis (EE/CA) and
Responsiveness Summary for the St. Louis Airport Site
(SLAPS) and Action Memorandum, March 1999, Final

This USACE document was prepared in support of the
proposed plan to remove radioactively contaminated soil
from the St. Louis Airport Site (SLAPS), including the
open ficlds morth of McDonnell Blvd called the
Ballfields that corresponds to Investigation Area (IA) 9.
The document assessed three alternatives against a range
of possible cleanup criteria and future uses. Alternative
2C, Excavation and Disposal of the SLAPS and the
Ballfields (with backfilt of clean material from an
approved off-site source), was identified as the preferred
alternative consistent with the anticipated final remedy
for the site.

Potential Contaminants Of Concern Assessment
Memorandum, March 1999, Review Draft

A baseline human heahh risk assessment (BRA) was
published for the St. Louis Sites (SLS) and the results
presented in the Baselme Risk Assessment for Exposure
to Contaminanis at the St. Louis Site, 51. Louis, Missouri
(DOE 1993). Data gaps were identified during the BRA
and additional site data and background data were
collected to address those data paps. This assessment
memorandum  summarized new data on chemical
contamination in soil and ground water at North St
Louis County sites, A re-evaluation of baseline risks has
been performed using this new data, and has been
incorporated into the North St. Louis County sites
Feasibility Study.
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DOCUMENT NAME

SUMMARY

East-End Extension Work Description For Completion
Of The Removal Action, FUSRAP S1. Louis Airport
Site, January 26, 2000, Revision 1

The purpose of this document was to define the East-
End Exiension boundary and describe the remedial
action work to be accomplished therein. This was
necessitated when the Radium Pits work area was r1e-
defined and new boundary coordinates established.

The work was intended to complete removal of
contaminated materials from the East End up to the new
boundary of the Radium Pits, not associated with the
newly defined Radium Pits Area (1A-4) to be performed
under a separate Work Plan. This Wark Description
appended the Site Wide Removal Action Work Plan.
This Work Description was superseded by Appendix H,
"Work Description for Completion of the East-End
Removal Action," of the Site Wide Removal Action
Work Plan, Revision 0, Addendum 1, issued March 3,
2000,

Pre-Design Investigation Summary Report East End &
Right-Of-Way Work Areas, St. Louis Airport Site,
July 28, 2000, Revision 0

This Pre-Design Investigation (PDI) Summary Report
(Report) describes PDI activities performed during May-
June 2000 in the Right-of-Way (ROW) and East End
(EE) work areas of the SLAPS. The purpose of this
investigation was to characterize the vertical extent of
contaminatien in the ROW, and more accurately
delineate conlamination in the EE prior to initiation of
removal action activities (e.g., soil excavation). The
boundaries of the ROW and EE work areas were altered
with the release of the Pre-Design Investigation Work
Description East End Extension and Right-of-Way Work
Areas in March 2000.
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DOCUMENT NAME

SUMMARY

East End Work Description, St. Louis FURSRAP Site,
Augusl 28, 2000, Revision 2

The East End of the SLAPS encompasses a work area of
approximately 5 acres thai was partially completed by
Radian, for DOE, in 1999. Upon USACE taking over
St. Louis FUSRAP, Stone & Webster continued the East
End removal action under a document titled, "Work
Description For Completion of the East-End Removal
Action,” Rev. 0, dated June 3, 1999,

In the fall of 1999, it was determined that, for the start of
the next construction season, Stone & Webster would
discontinue working the East End work area and initiate
the Radium Pits work area removal action. The area
betwgen the East End and the Radium Pits was
designated as the East-End Extension, and a Revision |
document  titled "East-End  Extension Work
Description,” was issued January 26, 2000.

The Radium Pits Removal Action Work Plan, Revision
0, was issued on February 28, 2000. Upon issuance of
the comprehensive SLAPS Site Wide Removal Acticn
Work Plan, dated March 3, 2000, the East End work was
performed per Appendia H, Rev. 1.

This East End Work Description (EE-WD), Revision 2,
dated August 28, 2000, divided the work area between
the oripinal east end (EE) and the Radium Pits into three
sub-areas, the eastern right-of-way (ROW), the western
ROW and the EE proper. The scope of the EE-WD
included excavating and removing contaminated
materials from the EE, managing the materials on-site,
transporting the materials for off-site  disposal,
backfilling and restoration of the area to interim grades.

Hazelwood Interim Storage Site East Piles } and 2 and
Railroad Spur Spoil Piles B and A Removal Action -
DACWA43-99.C-0426, September 2, 1999

This USACE contract document consisted of the plans
and specifications to accomplish the Removal Action of
two stockpiles located on the southern portion of
General Investment Funds Real Estate Holding
Company (GIFREHC) property at 9150 Latty Avenue,
Berkeley, Missouri and two spoils pile resulting from the
installation of the railroad spur located at the HISS. An
operating business, Stone Container, utilizes the site.
East Pile 1 was a stockpile of low-level radioactively
contaminated soil and debris from a DOE program. East
Pile 2 was a smaller stockpile of chemically
contaminated soil from the DOE program. In addition to
fypical  construction-site  work  activities, the
requirements for environmental monitoring, site water
management, loading of the contaminated waste
materials, tail transportation and site restoration were
also specified.
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DOCUMENT NAME

SUMMARY

Hazelwood Intenm Storage Site {HISS) — Main Pile
Removal - Phase I, South Half, DACWA43-01-C-0404
February 2, 200]

This USACE contract document consisted of the plans
and specifications to accomplish the Removal Action of
the south haif of the HISS main pile. In addition to the
typical  construction-site  work  activities,  the
requirements for environmental monitoring, loading of
the contaminaled waste material, rail transportation and
sile restoration were also specified.

Hazelwood Interim Storage Site (HISS) — Main Pile
Remgval - Phase 2, North Half, DACW43-01-C-0426
August 31,2001

This USACE contract document consisted of the plans
and specifications to accomplish the Removal Action of
the northem portion of the HISS main pile. In addition
to the typical construction-site work activities, the
requirements for environmental monitoring, loading of
the contaminated waste matenial, rail transportation and
site restoration were also specified.

Pre-Design Investigation Summeary Report Hazelwood
Interim Storage Site (H]SS) — main pile remeval action
December, 2000 Revision |

This purpose of this Pre-Design Investipation (PDI)
Report was 19 present the available waste
characterization information used to support the design
of the removal of the stockpiled material a1 the HISS.
Besides the main and supplemental piles, the report also
describes characterization activities for the East Piles |
and 2 {located on GIFREHC property adjacent to the
HISS), and Spoils Piles A and B (generated during
construction of the railroad spur on the site).

Hazelwood Intenm Storage Site (HISS) — Supplemental
Pile Removal - DACW43-00-C-0430, August 16, 2000

This USACE contract document consisted of the plans
and specifications to accomplish the Removal Action of
the swockpile of contaminated material calied the
Supplementa] Pile at the HISS. [n addition to the typical
construction-site work activities, the requiremenis for
environmental monitoring, Joading of the contaminated
waste material, rail transportation and site restoration
were also specified.

The contract was subsequently modified to include the
removal and transport of a portion of the Main Pile,

Pre-Design [nvestigation Summary Report Phase 1
Work Area, January [0, 2001, Revision 0

This Pre-Design Investigation (PDI) Summary Report
(Report) describes PDI activities performed during
September-October 2000 in the Phase 1 work area of the
SLAPS. The purpose of this investigation was to
characterize the vertical extent, and more accurately
delineate contamination in the Phase 1 work area prior to
initiation of removal action activities (e.g, soil
excavation). Additional contaminant delineation in the
area was required to further define the depth of
excavation to be expected.
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Phase 1{1A-5 Worth) Work Description FUSRAP St.
Louis Airpon Site (Appendix I of the SLAPS Site Wide
Removal Action Work Plan ~ RAWP), May 22, 200
Revision ¢

The Phase 1 (P1) Work Description (WD) provided
detailed guidance for the Removal Acton {RA) of the
described area at the SLAPS. Phase 1 consists of the
northern portion of lavestigative Area {lA)-5, covering
2.3 acres located south of the Radium Pits, west of the
East End, and nonh of the Loadout Facility. The Phase
1 Work Area was divided into five survey units (SUs).
The P1 WD addressed such items as the proposed
sequence of events and necessary interfaces required to
optimize the proper and timely completion of the work.
The P1 work was performed in accordance with the
SLAPS Site Wide Removal Action Wark Plan (RAWP).
This WD was issued as Appendix I of the RAWP.

Pre-Design Investigation Summary Report Phases 2 and
3 Work Areas, June 26, 2001, Revision 0

The Pre-Design Investigation (PDI) Summary Report
{Report), for Phases 2 and Phase 3 (P2&3) summarizes
the resulits and conclusions of field actjvities performed
from June 2000 through january 2001. P2&3 is a 5.5
acre work area of the SLAPS consisting of Investigation
Area 2 (JA-2) and Investigation Area 3 (IA-3),
respectively, localed west of the Radium Pils and Phase
1 (Northem Portion of [A-5). The purpose of this
investigation was 10 characterize the vertical extent of,
and more  accurately delincate,  radiological
contarnination in the P2& 3 work areas prior to initiation
of rernoval action activities (e.g., soil excavation). In
addition to the conclusions regarding the extent of
radiological contamination, the report includes both
melal and geotechnical analyses taken from the soil
samples.

Phase 2 ([A-2) & Phase 3 (1A-3) Work Description
(Appendix L of the Site Wide Removal Action Work
Plan), FUSRAP St. Louis Airport Site, St. Louis,
Missouri, August 29, 2001, Revision 0

The Phase 2 and Phese 3 (P2&3) Work Description
(WD) provided overall guidance for the Removal Action
(RA) in the descnibed area at the SLAPS, P2&3 is
defined as the 5.5 acre area consisting of lnvestigation
Area 2 (lA-2) and Investigation Area 3 (IA-3),
respectively, and is located west of the Radium Pits and
Phase 1 (Northern Portion of IA-5). The P2&3 WA has
been divided into ten survey units (SUs),

The P2&3 WD covers site-specific order and sequence
of activities, projects the volume of material 1o be
removed, and the anticipated disposal facilities. 1t was
issued as Appendix L of the SLAPS Site Wide
Removal Action Work Plan (RAWP). Other site-wide
activilies, such as water management, protection of
adjacent work, final site verification, backfitl, and site
restoration are described in Section 7.0 of the RAWP,
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Phase 4 {Northern Portion of 1A-1, 1A-2 and Coldwater
Creek) and Phase 5 (Southern Pertion of 1A-1, JA-3 and
Coldwater Creek) Work Descrpuion (Appendix M of
the Site Wide Removal Action Work Plan) FUSRAP St.
Louis Airport Site, August 20, 2002, Revision 0, Draft

The Phase 4 and 5 (P4&5) Work Description (WD)
provides overall guidance for the Removal Action (RA)
in the described area at the SLAPS. P4&5 consists of
[nvestigation Area 1 (LA-1), poniions of [A-2, IA-3, IA-
8, IA-11 and Coldwater Creek. It covers 3.5-acres
located west of Phases 2 & 3 (P2&3) (IA-2 and IA-3).
The P4&5 WA has been divided into eight survey units
(SUs).

In addition to the normal WD activities, P4&5 includes
the Coldwater Creek channel excavation and
improvement, decommissioning of the  site
sedimentation basin, and utility relocations. This WD
will be issued as Appendix M of the SLAPS Site Wide
Removal Action Work Plan (RAWP). Currently, it
being held as a Revision 0 Draft pending issuance of the
North 8t. Louis County sites Record of Decision (ROD),
tentatively scheduled for the Fall of 2003. The final
Revision 0 will be released subsequent to the ROD.

Pre-Design Investigation Summary Report Phases 4, 5,
And 6§ Work Areas Addendum 1, FUSRAP St. Louis
Airport Site, May 9, 2002, Revision 0, Draft

This Pre-Design  [nvestigation Summary Repont
Addendum describes the Pre-Design Investigation (PDI)
activities performed during September 2001 in
Coldwater Creek, adjacent to Phase 4, 5 and 6 work
areas of the SLAPS. The purpose of this investipation
was 1o characterize the vertical extent and more
accurately delineate contamination in Coldwater Creek
prior to initiztion of removal action activities (e.g., soil
excavation) at the SLAPS.

The report states conclusions regarding the extent of
radiclogical contamination, and includes a metal
analyses 1aken from the soil samples from core borings,
and describes the DQO process.

Radium Pits Excavation Package Removal Action Work
Plan (Supplement), FUSRAP St Louis Airport Site,
March 9, 2000 .

The purpose of this excavation package was to describe
the acrual excavation sequence within the Radium Pits
work area. It supplemented the Radium Pits Removal
Action Work Plan (RPRAWP), Revision 0, dated
February 28, 2000. The supplement provided detailed
guidance to section 7.5 of the RPRAWP, Excavation
Activities, regarding methods of excavation (gross,
selective and guided), the excavation sequence, blending
and stockpiling.

Appendix A.1.1  Pre-Design Investigation Data
Summary Repont Midwest Waste - Vicinity Property
{DT-7), FUSRAP St. Louis Downtown Site, May 3,
2001, Revision 0

This Pre-Design Investigation Data Summary Report
(Report) describes investigation activities conducted at
the Midwest Waste Vicinity Property (DT-7) (MWVP)
of the 5t. Louis Downtown  Sile (SLDS). The report
evaluates the results obtained during (hese activities to
refine the location of Class 1 and Class 2 areas within
the MWVP. The remediation of Class | areas will be
subsequently addressed in the MWVP Remediation
Activity Work Description (RAWD) as Appendix A.1.2.

B-8




APPENDIX B
SUMMARY OF DOCUMENTS REVIEWED

DOCUMENT NAME

SUMMARY

Appendix A.1.2 Midwest Waste Vicmity Property
(DT-7) Remediation Aclivity Work Description
FUSRAP St. Louis Downtown, May 3, 2001, Revision 0

Appendix A.1.2 of the Small Area Remediation Work
Area-Specific Description (WASD)) is the Remediation
Activity Wark Description (RAWD) plan 10 remediate
small areas of contamination at the Midwest Waste
Vicinity Property (DT-7) (MWYVP) location of the
SLDS. The MWVP is located south of Angelrodt Street
across flom Mallinckrodt Plant 7S. Included in this
RAWD are various aspects of the remedial design,
including the excavation limits, existing ground surface
contours, existing utility locations and other site
features, haul routes, and other relevant construction
details.

Appendix A.2.1 Pre-Design Investigation Data
Summary Report Guather Salt North Vicinity Property
(DT-4) FUSRAP S$t. Louis Downtown Site, May 3,
2001, Revision 0

This Pre-Design Investigation Data Summary Report
{Repon) summarizes investigation activities conducted
at the Gunther Salt North Vicinity Property (DT-4)
(GSNVP) of the St. Louis Downtown Site (SLDS). The
report evaluates the results obtained during these
activities to determine the location of Class 1 and Class
2 areas within the GSNVP. The remediation of Class 1
arcas will be subsequently addressed in the GSNVP
Remediation Activity Work Description (RAWD).

Appendix A.4.2 Heintz Steel And Manufacturing
Vicinity Property (DT-6) Remediation Activity Work
Description, FUSRAP St. Louis Downtown Site,
September 18, 2001, Revision 0

This Remediation Activity Work Description (RAWD)]
(Appendix A.4.2 of the Small Area Remediation Work
Area-Specific Description (Small Area Remediation
WASD) is the plan to remediate small areas of
contamination at the Heintz Steel and Manufacturing
Vicinity Property (HSVP) and the adjacent City of St
Louis (City) property located at the SLDS. The adjacent
City property consists of portions of Angelrodt, Hall and
Buchanan Streets,.  The HSVP and adjacent City
property make up the Heintz Steel and Manufacturing
Vicinity Property (HSVPSA). Included in this RAWD
are various aspects of the remedial design, including the
excavation limits, existing ground surface conlowrs,
existing utility locations, locations of permanent
features, and _relevant construction details,

Final Status Survey Evaluation Reporl For The St. Louis
Dovntown Site Archer Daniels Midland Vicinity
Property (DT-1), June 2002, Revision 0

This report documents and assesses the final status
survey conducted at the Archer Daniels Midland (ADM)
Vicinity Property (DT-1) location at the SLDS. The
report concludes that the residual radicactivity at the
SLDS ADM property achieves all requirements
specified in the ROD,

Appendix A — City Property Excavation Drawings
Remedial Action Work Plan, FUSRAP St. Louis
Dowmnitown Site, December 1999, Revision !

These drawings illustrate the imitial site excavation plan
for the remedial action performed at the City Property
vicinity property location of the SLDS.

Post-Remedial Action Report For The St. Louis
Downtown Site City-Owned Vicinity Property,
September 1999, Final

This report describes the remedial action conducted at
the City-Owned Vicinity Property {VP) location at the
SLDS, immediately east of the MI site, The report
concludes that the all the residual radioactivity on the
City VP is below the concentration based guidelines
specified in the ROD.
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Plant | Remedial Action Work Area-Specific
Description And Design Package, FUSRAP St. Louis
Downtown Site, July 2000, Revision |

This Plant 1 Remedial Action Work Area-Specific
Description (WASD) presented the activities to be
performed to remediate radiological contamination
within the Plant | area of ML. Revision 1 of the Plant 1
WASD was prepared to incorparate the use of a slide-
rail system (SRS), in lieu of sheet-pile, to be performed
in combination with unshored excavations.

Delineation Of Plant 2 Areas With Elevated
Radiclogical Activity Work Description, FUSRAP
St. Louis Downtown Site, June 18, 1999, Revision

This Delineation of Plant 2 Areas with FElevated
Radiological Activity Work Description (WD) defines
the scope of work required to further delineate three
areas of radiological activity exceeding the ROD eriteria
identified during MARSSIM Class 2 sampling. The WD
identified the additional soil sampling necessary to
further delineate Plant 2 soil contamination for remedial
action activities {e.g., soil excavation).

Post-Remedial Action Report For The Accessible Soils
Within The Downtown Site Plant 2 Property,
January 2002, Revision (¢

This report documenis and assesses the effectiveness of
the remedial action of accessible sail conducted at the
MI. Plant 2 locaion of the SLDS. In addition to
describing the Plant 2 remediation and residual site
condition, this report also documents the data and
information from Plant 2 necessary for removal of the
SLDS from the National Priority List (NPL) when
remedial actions ate complete.

Plant 2 Remedial Action Work Area-Specific
Description And Design Package, FUSRAFP St. Louis
Downtown Site, October 1999, Revision 2

This Plant 2 Remedial Action Work Area-Specific
Description (WASD) presented the activities to be
performed to remediate all accessible radiolopical and
metals contamination within the Plant 2 area of ML
Revision 2 of the Plamt 2 WASD includes the Predesign
Investigation Radiological .and Chemical Analtyical
Results as Appendix A.

Remedial Action Work Description For Isolated Areas
Of Elevaled Radiological Activity, Plants | and 2
St. Louis Downtown Site, October 20, 1999

This Remedial Action Work Description for lsolated
Areas of Elevated Radiological Activity, Plants 1 and 2
defines the scope of work for remediation of areas with
radiolopical levels greater than clean-up criteria
(USACE 1998c). These zreas are [ocated within Plants
1 and 2 at the M] location of the SLDS. The purpose of
this document is to describe the necessary procedures to
properly remediate all the remaining small areas that
require remediation at Plant 1 (8§ locations) and Plant 2
(4 tocations).

B-10




APPENDIX B
SUMMARY OF DOCUMENTS REVIEWED

DOCUMENT NAME

SUMMARY

Radiological,  Chemical And  Hydrogeological
Characterization Report For The St. Louis Downtown
Site, Revision 1, September 1990

This three volume, DOE report documents
characterization activities conducted at the St. Louis
Downtown Site (SLDS) in two phases {rom December
1987 through April 1989. For this report, the area of the
SLDS encompassed MI only. Phase | was primarily
performed 10 identify areas of radioactive contamination.
Phase II was conducted to define the dimensional
boundaries of such contamination and to fill data gaps
identified during evaluation of Phase | data. Chemical
sampling and evaluation of hydrogeological conditions
of the site were included into both phases. Based on
data collected during this remedial investipation, it was
estimated that 280,000 cubic yards of radioactive
contaminated soil would require remedial action at the
SLDS. Full data tables are presented in Volume I of the
report, Volume IT] presents the geologic dnll logs.

Remedial Action Work Plan, FUSRAP 5i. Louis
Downtown Site, December 1999, Revision |

The Remedial Action Work Plan (RAWP) for the St
Louis Downtown Site (SLDS) addresses the general
remedial activities o be completed. The SLDS initially
totalled 14 separale areas, comprised of M) plus adjacent
commercial and city-owned vicinity properties (VPs).
The RAWP included two locations planned for
remediation; City Property (a vicinity property east of
MI), and Plamt 2. Detailed drawings for the City
Property excavation were provided in Appendix A of the
RAWP. Detailed description of the remedial activities at
Plant 2 and the other remaining SLDS locations were to
be addressed separately.

Engineering Evaluation/Cost Analysis (EE/CA) for
Decontamination At The 5t. Lonis Downtown Site, May
1991

This Engineening Evaluation/Cost Analysis (EE/CA) is a
DOE document that was prepared to analyze alternatives
for managing the contaminated material at the St. Louis
Downtown Site (SLDS). It specifically addressed the
movemenl or displacement of contaminated materials
that would result from operational and mainlenance
activities of the SLDS proprietors. The "SLDS
proprietors™ in this EE/CA was limited to Ml The
preferred alternative was for the consolidation of
contaminated waste resulting from site activities (i.e,,
removal of structural materials and excavation of soil)
and the placement of these wastes into prepared areas for
confrolied interim storage within the SLDS. The
proposed activities were considered interim removal
actions until implementation of a comprehensive, site-
wide, remedial strategy for the SLDS.

Radium Pits Removal Action Summary Repon
FUSRAP St. Louis Airport Site, November I, 2001,
Revision 0

The Radium Pits Removal Action Summary Report
primarily describes remedial action and consiruciion
activities, including a chronology of events, lessons
leamed, project cost summary and a table of soil
volumes shipped for off-site disposal. The Radium Pits
work area consisted of approximately 2.0 acres of
Investigative Area 4 (IA-4) encompassing four Survey

Units (SU).
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Radium Pits Removal Action Work Plan, FUSRAP St
Louis Airport Site, February 28, 2000, Revision ¢
Issued for Construction

The Radium Pits Removal Action (RA) Work Plan
provided overall guidance for ithe remediation of a
portion of the SLAPS defined as the Radium Pits. The
work area covered approximately 2.0 acres located in the
north-central portion of the site that coincides with the
extent of [nvestigative Area 4 (LA-4). The work plan
addressed the necessary interfaces, and proposed
sequence of events to remove contaminated material
from the Radium Pits, the management of the matenals
on-site and the transportation of the material for off-site
disposal. Backfilling and restoration of the work area
was also descnbed.

Site Wide Rernoval Action Work Plan, FUSRAP &t.
Louis Airport Site, March 3, 2000, Addendum I to
Revision 0

The Site Wide Removal Action Work Plan (RAWP)
provides overall site guidance for removal action and
related activities at the SLAPS. The RAWP includes
plans and drawings, as well as namratives that address
site-widé maintenance (environmental monitoring, dust
control, water management, surveying, etc.) and
construction note and specifications common throughout
the site (back{illing and restoration, etc).

Detailed removal action work descriptions for each
individual phase of the SLAPS are to be subsequently
included in the RAWP as appendices.

Post-Remedial Action Report For The St. Denis Bridge
Area, April 2000, Review Drafi

This report documents the remedial action activities
accomplished in conjunction with the replacement of the
St. Denis Street bridge over Coldwater Creek in
Florissant, Missouri.  Details of the remedial action
{excavation of the creek bank, transportation and off-site
disposal of contaminated material) are included as well
as post-remedial action aclivities (sampling and
venfication).

Vicinity Property 38 Removal Action Summary,
Berkeley, Missouri, April 9, 2001, Revision 0

Vicinity Property (VP) 38 is located at 8945 Lamuy
Avenue, Berkeley, Missouri 63134, on Supervalu, Inc
property. The removal action performed at VP-38
included not only removal and disposal of contaminated
matenal, but the installation of a sewer line associated
with the relocation of the USACE Office Trailer
Complex. Site work was initiated in November 1999
with all work accepted in August 2000. This Removal
Action Summary contains a chronology of activities,
lessons leamned, project ¢osts, and soil volumes tables.

Work Description Vicinity Property 38, FUSRAP St
Louis Airport Site, February 25, 2000, Revision 0
Issued for Construction

Vicinity Property (VP) 38 is located at 8945 Latty
Avenue, Berkeley, Missouri 63134, on Supervaly, Inc
property. The purpose of this work description was to
describe the sequence of activities and associated tasks
required to perform the removal, transportation, and
disposal of low-leve] radiologically contaminated soil at
VP-38. The work included the installation of a sewer
line associated with the relocation of the USACE Office

Trailer Complex. .

Feasibility Study for the St. Louis North County Site,
Volumes [ and 1] (Appendices), May 1, 2003

This report documents the development and evaluation
of potential remedial alternatives for the North St. Louis
County siles.
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Proposed Plan for the 8t. Lounis North County Site, May | This report presents the recommended final remedial
k, 2003 alternative for the North 5t. Louis County sites.
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SLDS

5-YEAR REVIEW SITE INSPECTION CHECKLIST

1. Site Information

Site Name: $§1. Lows Downtown Site

Date of Inspection: May 8 - 9, 2003

Site Location: City of St. Louis

EPA 1D:

EPA Region: Region7

Weather/temp: Rainy / 65°

Agency leading the five-year review:
U. S. Army Corps of Engineers, St. Louis District

Attachments:

¥ Inspection team: ). Mattingly (USACE), D. Wall
(USEPA), ). Wade (MDNR)

v Site map (attached)

Response Action Includes:

v Excavation of radiologically contaminated soil
facility

¥ Access controls

¥ Surface water collection and treatment

¥ Groundwater monitoring

¥ Other_(Air monitoring)

and shipment to an out-of-siate disposal

1L Interviews

Interview sheets for each individual will be maintained.

11L. On-Site Documenis & Records Verified (Check all that apply.)

1. O&M Documents

O&M Manual | < Readily available < Update needed [ ¥ NA at present
As-built drawings ¥ Readity available i Update needed JdNA
Maintenance logs v Readily available < Update needed < NA
Remarks:

2. Site-Specilic Health & Salety Plan

Site-Specific Health & Safety Plan ¥ Readily available i Update needed JNA
Contingency planfemergency N Readily available 3 Update needed ANA

response plan

Remarks:

3. O&M and OSHA Training Records

O&M Training Records i Readily available «i Update needed «i NA a1 present
OSHA Training Records + Readily available i Update needed < NA
Remarks:

4. Permits and Service Agreements

Air discharge monitoring « Readily available «# Update needed I NA

Effluent discharge (MSD) ¥ Readily available i Update needed A NA

Waste disposal ¥ Readily available < Update needed LiNA

NPDES permit i Readily available i Update needed INA

Other (sce remarks) v Readily available i Update needed S NA

Remarks

Other permits maintained on-site included the S1. Louis City Street Closure Permil for Angelrodi & Buchannan),
and Right-of-Entry permits with permits between the USACE and local property owners.

5. Groundwater Monitoring

Groundwaler Monitoring Records

¥ Readily available

i Update needed = Na

Remarks:

C-1




See Annual Environmenial Monitoring and Data  Analysis

Report.

6. Discharge Compliance Records

Air ¥ Readily available -2 Update needed <5NA
Water {effluent) ¥ Readily available <3 Update needed < NA
Remarks:

See Annua) Environmental Monitering and Data Analysis Report.

7. Access / Security

«i Update nceded | <3 NA

Daily Access/Security Logs | ¥ Readily available

Remarks:

8. Institutional Controls

Long-term Stewardship Plan < Readily available <3 Update needed ¥ NA at present
Notification letiers to city, county, state, utilities, ¥ Readily available < Update needed <iNA
property owners  regarding  radiological
coniimination and measures to protect human

health/environment
Deed restrictions in place i Readily available < Updale needed ¥ NA a1 present

Remarks:

IV. O&M Costs N NA at present

1.0&M Organization
i State in-house i Contractor for State < PRT in-house
< Contractor for PRP «J Federal Facility in-house <& Contractor for Federal Facility

b QOther (explain)

2.0&M Cost Records

Original O&M cost estimate i Breakdown attached

Total annual cost by year for review peried if available:

From To s Breakdown attached
Date Date Total cost

From To 3 Breakdown attached
Date Date Total cost

From __To 3 Breakdown attached
Date Date Total cost

From To < Breakdown attached
Date Date Total cost

i Readily available < Up to date J Funding mechanism/agreement in place

3. Unanticipated or Unusually Hiph O&M Cosis During Review Period (Describe costs and reasons):

Remarks:

V. Access & Institutional Controls

1. Fencing

Fencing condition ¥ Good i Needs maintenance 3 Location shown on map

Gate/lock condition ¥ Good i Needs maintenance 4 Location shown on map

Rad Rope. Signs and other Securily measures % Location shown on map
Remarks:

Signs present for active excavations only. No contact sign present but does MI
monilors the area and has contact information in case of emergency.
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2. Institutional Controls (1Cs)

¥ _NA al present

Implementation and enforcement

Site conditions imply 1Cs not properly implemented i Yes i No < NA
Site conditions imply 1Cs not being fully enforced < Yes =i No < NA
Type of monitoring {(e.g. self-
reporting, drive by):
Frequency:
Responsible agency:
Contact Info (Name, Title, Date, Phone #):
Reporting is up-to-date < Yes < No < NA
Reports are verified by the lead agency <3 Yes 3 No b NA
Specific requirements in deed or decision Yes “No — NA
documents met
Vialations have been reported < Yes i No < NA
Remarks:
3. Adequacy Y NA at present
Adeguacy ~ ICs are adequate ¥ ICs are inadequate W NA
Remarks:
4. General ¥ NA at present
Land use changes an- < Evident Type: < NA
site
Land use changes off- i Evident Type: < NA
site
Vandalism/lrespassing 3 Evident Type: < NA
Remarks:
VI. General Site Conditions

I. Road Damage v Not relevant 3 Evident & shown on-site map
Remarks:
2. Erosion vy Notrelevant < Evident & shown on-sile map Depth: Areal extent:
Remarks:
3. Vepetative Cover (where response action complete and/or action not yet conducted)

N Cover properly established Type:

& Cover shows signs of stress

i No cover
Remarks:
Applicable along Mississippi Riverfront only.
4. Alternative Cover (armored rock, concrete, etc.} I NA
Remarks:
Well established everywhere.
. Wet ]
Areas/Water

Damage

¥ Not evident

< Ponding evident and shown on map

b Wet areas/water damage evident and shown on map

Area) extent:
Areal extent:

s Seeps evident and shown on map

i Soft subgrade evident and shown on map

Areal extent:
Areal extent:

C-3




Remarks:

6. Slope Instability

N Not evident
i Slides evident and location shown on map Areal extent

Remarks:

7. Dust Suppression ' [ 4 NA

¥ Procedures established Methods Utilized: (Water spraying)
i Procedures established, additional

needed

S Needed

Remarks:

8. Air Monitoring
< NA

v Site perimeter air monitors in place and locations identified on-site map
5 Excavation perimeter air monitors in place and locations idemified on-site map

N Air monitors functioning 4 Air monitors require maintenance i Air monitors require replacement
properly
Remarks:
9. Rail Car Shipping i NA
Shipping: Manifests accurate and complete < Yes i No
Packaging: Buritto bags properly secured and tied < Yes i No
Cars loaded properly 1o prevent holes in the burrito bags < Yes < No
Labeling:  All containers, barrels, equipment labeled correcily < Yes «i No
Placards:  Railcars properly placarded i Yes <& No
Placards secured properly 10 railcars 5 Yes  No
Remarks:
No railcars were being loaded at present due to construction of northern rail ioad
oul area.

V11. Surface Water Collection & Treatment (During Response Action Only)

1. Storm waiter / Erosion Control devices < NA
¥ Silt -4 Straw bales N Berms < Ditches

fencing

Remarks:

2. Water Management Interfaces b NA
Interfaces between areas addressed and excavations protected against cross

contamination ?
Contaminated water from excavation areas detained and sampled prior 10

discharge?

|

Yes < No

|

Yes =i No

Remarks:

3. Water Treatment System

i Metals removal i Qil/waler separation b Bioremediation
i Air stripping i Carbon adsorbers

v Filters:

Carbon filters - 2 carbon; § gravel

< Additive:

i Others
N Good condition i Needs maintenance
A Sampling ports properly marked and functional
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s Sampling/maintenance log displayed and up to date
A Equipment properly identified
J Quantity of groundwaier treated annually:

¥ Quantity of surface water treated annually: | million gallons per year trealed

Remarks:

4. Tanks, Vaults, Storage Vessels v NA at present

Y Good condition «§ Proper secondary containment i Needs mainienance,

Remarks:

5. Surface Water Colleclion Structures, Pumps, Pipelines «i Applicable ¥ NA at present
Collection Structures, Pumps, & Electrical i Good condition «i Needs maintenance
Remarks:

6. Surface Water Collection Spare Parts &
Equipment

¥ Readily < Good condition J Requires upgrade «3 Needs to be provided
available
Remarks:
7. Sedimentation Basin i Functioning ¥ NA
J Liner in good condition i Needs maintenance
i Quulet rock in good condition b Needs maintenance U NA
i Erosion not evident & Erosion evident and located on-site map
Remarks:
8. Outfalls i Functioning ¥ NA
d Sampled after rail eveniunplanned release < Erosion evident

Remarks:
9. Quilet Works (Manholes) < Functioning i NA
Remarks:
10. Perimeter Ditches / Off-site Discharge < Applicable v NA (see remarks)
Siltation 3 Not evident [

< Evident and location shown on-sile map Areal extent Depth
Vepetalivn. <3 Present but does not impede flow
e Growth

b Impedes flow and location shown on site map  Areal exient Depth
Erosion S Not evident

i Evident and location shown on-site map Areal extent Depth
Remarks:

The SLDS is an industrial site with significant asphalt / concrete cover. Siltation, vegetative growth and erosion do
not pose a problem for this site.

VII1. Ground-water Monitoring

1. Groundwater Monitoring Wells «i Applicable S NA
v Properly securedflocked ¥ Functioning ¥ Routinely sampled

< Good condition i Evidence of leakage at penetrations < Needs mainienance
Remarks:

Condition presumed good. Wells and spare equipment maimtained by separate contractor off-site.

2. Monitoring Well Spare Parts and Equipment

o Readily available «i Good condition i Requires upgrade b Needs 1o be provided
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Remarks:
Unknown - SAIC maintains but was not available the day of the inspection.

1X. Other Remedies

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing the
physical nature and condition of any facility associated with the remedy. An example would be soil vapor
exlraction.

X, Overall Observations

1. Implementaiion of the Remedy

Describe issues and observations relating to respense action. Begin with a brief statement of what the remedy is to
accomplish {i.e., to contain contaminant plume, minimize infiltrations and gas emission, etc.).

The approved remedy for the St. Lowis Downtown Site will result in the excavation and out-of-
state disposal of radicactively contaminaled soil from the Manhattan Project in Si. Louis,
Missouri. The excavation of impacted soil must occur in and around operating facilities while
minimizing disruption 10 ongoing business operations. Most of the contamination is present under
areas covered with asphalt or concrete although some contamination is present in and around
buildings or old process structures. Unmarked utifities predating wiilities maps, and historical fill
materials act as conduits for contamination to migrate to deeper zones than originally anticipated.
These {eatures complicate the task of identifying all impacted areas prior to the actual excavation
of the site. The project appears to be doing as well as can be expected in overcoming these issues
and implementing the selecied remedy.

2. Adequacy of O&M

Describe issues and observations related 1o the implementation and scope of O&M procedures. In particular,
discuss their relationship to the current and long-term protectiveness of the remedy.

The process for identifying, moniloring, and managing deep and inaccessible contamination is in
the process of being developed and will be evaluated after it is established. A follow-up record of
decision (ROD), amendment to the existing ROD, or and explanation of significant differences
should be in some stage of development prior ta the next five year review. This document will
influence the identification of the conceplual process followed by stewardship planning of period
monitoring and reporting.

3. Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpecied changes in the cost or scope if O&M or a high frequency of
unscheduled repairs, that suggest that the protectiveness of the remedy may be compromised in the future.

Although it is doubtful that they will compromise the protectiveness of the remedy, two issues
may arise in the future to challenge how the remedy is being implemented. Fairness issues will
arise as it relates to innocent property owners and whether they will be made whole or left with a
partial solution under the established cleanup strategy and priority system. For example, the
inaccessible strategy should be made flexible enough such that an owner is not unnecessarily left
with a long-term condition that would effect re-sale or reuse of the property. At a minimum, long-
termn assurances should be provided.

Changes to the cost and scope occur as the extent of contamination is identified in-process. Unmarked
Ltilities predating utilities maps, and historical fill materials act as conduits for contamination 10 migrate to
deeper zones than originally anticipated. These features complicate the task of identifying all impacted areas
rior te the actual excavation of the site. Adequate contingencies need to be provided for.

4. Oppertunities for Optimization

Describe possible opportunities for optimization in monitofing tasks or the operation of the rémedy.

Not applicable at presenl. Long-term monitoring not in effect yel.




SLAPS
5-YEAR REVIEW SITE INSPECTION

SITE INFORMATION

CHECKLIST

Sile Name: SLAPS Date of Inspection:

April 8 — 10, 2003

Site Location: Hazelwood / EPA ID:

Berkeley, Missouri

EPA Region: Region 7

Weather/temp: Sunny 40°

Agency leading the five-year review: Attachments:

U. S. Army Corps of Engineers

N Inspection team roster: J. Mattingly (USACE), D. Wall
(USEPA). ). Greboski (MDNR)
v Site map (attached)

Response Action Includes:

¥ Access controls

¥ Surface water collection and treatment

N Groundwater monitoring

I Other_(Air monitoring & Vegetative Cover)

¥ Excavation of radiologically contaminated soil and shipment to an out-of-state disposal facility

IL. Interviews

| Interview sheets for each individual will be maintained.

111. On-Site Documents & Records Verified (Check all that apply.)

1. O&M Documents

Training tracked in database and contractor keeps documents in database.

O&M Manual [ 4 Readily available < Update needed | ¥ NA at present
As-built drawings N Readily available «i Update needed < NA
Maintenance logs N Readily available <3 Update needed < NA
Remarks:

2. Site-Specific Health & Safely Plan

Site-Specific Health & Safery Plan ¥ Readily available i Update needed S NA
Contingency plan/emergency response plan ¥ Readily available s Update nezded «i NA
Remarks:

3. O&M and OSHA Training Records

G&M Training Records  Readily available «i {Jpdate needed ¥ NA at present
OSHA Training Records ¥ Readily available i Update needed JINA
Remarks:

Database is audited regularly.

4. Permits and Service Agreements

Groundwater Monitoring Records

Air discharge permit ¥ Readily available i Update needed i NA
Effluem discharge (MSD) ¥ Readily available «i Update needed U NA
Waste disposal ¥ Readily available Jd Update needed i NA
NPDES permil (or ARAR equivalent) ¥ Readily available J Update needed NA
Other (see remarks) ~ Readily available i Update neaded SNA
Remarks
Special use permit from St. Louis Count Dept. of Highways and FAA permits available on-site.
5. Groundwater Monitoring

v Readily available < Update necded < NA

Remarks:
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6. Discharge Compliance Records

Air ¥ Readily available  Update needed i NA
Water (effluent) ¥ Readily available «i Update needed i NA
Remarks:

7. Access/ Security

Daily Access/Security Logs [ ¥ Readily available | < Update needed [ SNA

Remarks:

8. Institutional Controls

Long-term Stewardship Plan
Notification letters to city, county,
state, utilities, properly owners
reparding radiological
contamination and measures to
protect human health/environment
Deed restrictions in place

i Readily available
v Readily available

s Readily available

N NA at present
i NA

< Update needed
wi Update needed

i Update needed N NA at present

Remarks:

IV. O&M Cosls

¥ NA at present

1.0&M Organization
& State in-house
s Contractor for PRP
4 Qther (explain)

< Contractor for State
«i Federa) Facilily in-house

i PRP in-house
i Contractor for Federal Facility

2.0&M Cost Records
i Readily available
Original O&M cost éstimate

d Up o date

«i Funding mechanism/agreement in place
4 Breakdown attached

Total annual cost by year for review

periad if available:

From To J Breakdown attached
. Date . Date Total cost

From Te S Breakdown attached
Date Date Tetal cost

From To S Breakdown attached
Date Date Total cost

From To «35 Breakdown attached
Date Date Total cost

From To «4 Breakdown attached
Date Date Total cost

3. Unanticipated or Unusually High Q&M Costs During Review Period (Describe costs and reasons):

Remarks:

C-8




Y. Access & Institutional Controls

1. Fencing
Fencing conditicn ¥ Good i Needs maintenance < Location shown on map
Gatellock condition § Good v Needs maintenance i Lacation shown on map
Rad Rope. Signs and other Security measures «J Location shown on map
Remarks:
Contact information available on sipns posted for sile.
2. Institational Controls (1Cs) ¥ NA at present
Implementarion and enforcement
Site conditions imply ICs not properly implemented i Yes i No U NA
Site conditions imply ICs not being fully enforced S Yes i No i NA
Type of monitoring {e.g. seif-reporting, drive by):
Frequency:
Responsible agency:
Contact Info (Name, Title, Date, Phone #):
Reporting is up-to-date i Yes =i No i NA
Reports are verified by 1he lead agency dYes ~i No i NA
Specific requirements in deed or decision documents met < Yes i No i NA
Violations have been reported i Yes i No i NA
Remarks:

. Adeguacy

Adeguacy <4 JCs are adequate J ICs are inadequate ¥ NA at present
Remarks:
4. General
Land use changes on-sile < Evident Type: N NA
Land use changes off-site < Evident Type: N NA
Vandalism/trespassing i Evident Type: ¥ NA
Remarks:
VI. General Site Conditions

1. Road Damage ~ Not evident i Evident & shown on-site map
Remarks:
2. Erosion ¥ Not evident i Evident & shown on-site map  Depth: Areal extent:
Remarks:
3. Vegetative Cover (where response actuion complele and/or action not yet conducted)

¥ Cover properly established Type:

b Cover shows signs of stress

< No cover

Remarks:




4. Aliternative Cover (armored rock, concrete, etc.) ) i NA
Remarks:

Properly
established.

5. Wet Areas/Water Damage

s Not evident

i Wet areas/water damage evident and shown on map Areal extent:
«J Ponding evident and shown on map Area] extent;
«i Seeps evident and shown on map Arcal extent:
i Soft subgrade evident and shown on map Areal extent:

Remarks:
Ponded water present in SU27, which is undergoing a removal action, is being pumped 10 holding basins for

treatment.
6. Slope Instability

v Not evident
b Slides evident and location shown on map Areal extent

Remarks:

7. Dust Suppression
< NA

¥ Procedures established Methods Utilized: Spraying water
i Procedures established, additional needed
s Needed

Remarks:

8. Air Monitoring | < NA

N Site perimeier air monitors in place and locations ideniified on-site map
i Excavation perimeter air monitors in place and locations identified on-site map
N Air monitors functioning properly <3 Air monitors requirc maintenance <3 Air monitors require replacement

Remarks:

%. Rail Car Shipping i NA
Shipping: Manifests accurate and complete J Yes < No
Packaging: Burrito bags properly secured and ried ¥ Yes < No
Cars loaded properly to prevent holes in the burrito baps N Yes I No
Labeling: All containers, barrels, equipment labeled correctly Yes i No
Placards: Railcars properly placarded ] Yes < No
Placards secured properly to railcars v Yes - No

Remarks:

VII1. Surface Water Collection & Treatment (During Response Action Only)

1. Storm water/Erosion Control devices < NA
¥_Silt fencing + Straw bales ¥ Berms v Ditches
Remarks:
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2. Water Management Interfaces i NA

Interfaces between areas addressed and excavations protected against cross conlamination ? 1" Yes <& No
Contaminated water from excavation areas detained and sampled prior 16 discharge? i Yes i No
Remarks:

3, Water Treatment System

< Metals removal i Qil/water separation ¥ Bioremediation

& Air siripping b Carbon adsorbers

¥ Filters:

Carben Filters

o Additive:

J Others

¥ Good condition 4 Needs maintenance

5 Sampling ports properly marked and functional

b Sampling/maintenance log displayed and up to date

¥ Equipment properly identified

< Quantity of groundwater treated annually: NA at present

¥ Quantity of surface water treated annually: 2 million gallons per year treated

Remarks:

4. Tanks, Vaults, Storage Vessels < NA

v Good condition N Proper secondary containment  Needs maintenance

Remarks:

Water storage tanks and sump basins beinp used to hold water.

5. Surface Water Collection Structures, Pumps, Pipelines % Applicable SNA

~ Collection Structures, Pumps, & Electrical Good condition i Needs mainienance

Remarks:

6. Surface Water Collection Spare Parts &

Equipment
J Readily available < Good condition i Requires upprade i Needs to be provided
Remarks:
Presumed. Wells and spare equipment maintained by separate contractor off-site.
7. Sedimentation Basin ¥ Functioning wi NA
+ Liner in good cendition 3 Needs mainlenance
A Qutlet rock in good condition & MNeeds maimenance dNA
v Erosion not evident b Erosion evident and located on-site map
Remarks:
8. Qutfalls ¥ Functioning JNA
¥ Sampled afier rail event/unplanned release <& Erosion evident
Remarks:
9, Outlet Works i Funiclioning VYNA
Remarks:




10. Perimeler Ditches / Off-site Discharge i Applicable 5 NA

Siltation v Not evident |

3 Evident and location shown on-site map Areal extent Depth
Vegetative Growth ¥ Present but does not impede flow

b Impedes flow and location shown on site map Areal extent Depth
Erosion Y Noi eviden

i Evident and location shown on-site map Areal extent Depth
Remarks:

VIII. Ground-water Monitoring

1. Groundwater Monitoring Wells ¥ Applicable < NA
v Properly secured/locked ¥ Functioning «§ Routinely sampled

v Good condition < Evidence of leakage at penctrations 3 Needs maintenance
Remarks:

2. Monitoring Well Spare Parts and Equipment
<4 Readily 5 Good condition J Regquires upgrade b Needs to be provided
available

Remarks:
Presumed. Wells and spare equipment maintained by separate contractor off-site.

IX. Other Remedies

If there are remedies apphed at the site which are not covered above, attach an inspection sheet describing the
physical nature and condition of any facility asscciated with the remedy. An example would be soil vapor

extraction.

X. Overall Observations

1. Implementation of the Remedy
Describe issues and observations relating to response action. Begin with a brief statement of what the remedy is 10

accomplish (i.e., to contain contaminant plum, minimize infiltrations and gas emission, ete.).

Excavation of radiologically contaminated soil and material from the site is being accomplished.
Water management is the site’s biggest problem. The USACE seems to be managing the water
rather than being managed by it.

2. Adequacy of O&M
Describe issues and observations related to the implementation and scope of O&M procedures. In particular,
discuss their relationship to the current and long-term protectiveness of the remedy.

Not applicable at present.
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3. Early Indicators of Potential Remedy Problems

Describe issues and gbservations such as unexpected changes in the cost or scope if O&M or a high frequency of
unscheduled repazirs, that suggest that the protectiveness of the remedy may be comprised in the future.

Selenium is the one unexpecled issue that came up. It effected water ireatment and storage but
the team seems to have an answer with bioremediation. Cold temperawures hinder its
effectiveness. Schedules must take this into account. Addressing the selenium and being
limited by the ambienl temperature may draw out completion of the response action at the site.

4. Opporlunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.,

The USACE should be very cautious of public perceptions about the work being performed at
the site. No fugitive dust should be tolerated, whether from contaminated or uncontaminated
SOUTCES.
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SLAPS VP’S
5-YEAR REVIEW SITE INSPECTION CHECKLIST

1. Site Information

Site Name: SLAPS VPs Date of Inspection:_April 8 - 10, 2003
Site Location: Berkeley / Hazelwoed, Missouri EPA ID:
EPA Region: Region 7 Weather/temp: Cloudy 40°
Agency leading the five-year review: Altachments;
U. 8. Army Corps of Engineers \_J Inspection 1eam roster: J. Mattingly {USACE), D. Wall
(USEPA), ). Groboski (MDNR)
¥ Site map (attached)

Response Action Includes:

s Excavation of radiologically contaminated soil and shipment to an out-of-state disposal facility
¥ Access controls

¥ Surface water collection and treatment

A Groundwater monitoring

¥ Other (Air monitoring & Vegetative Cover)

I1. Interviews

[ Interview sheets for cach individual will be maintained.

III. On-Site Documents & Records Verified {(Check all that apply.)

1. 0&M Documents

O&M Manual '| S Readily available i Update needed | ¥ NA at present
As-built drawings < Readily available ¥ Updaie needed i NA
Maintenance Jogs ¥ Readily available < Update needed < NA
Remarks:

Need 10 certify that VPs meet final remediation goals identified in the North St. Lovis County sitesROD once it is
approved.

2. Site-Specific Health & Safety Plan

Site-Specific Health & Safety Plan + Readily available s Update needed “iNA
Contingency planfemergency response plan j' Readily available «i Update needed i NA
Remarks:

3. O&M and OSHA Training Records

O&M Training Records < Readily available < Update needed ¥ NA at present
OSHA Training Records ¥ Readily available «s Update needed LiNA
Remarks:

Need contractor training records in a centrally located area.

4. Permits and Service Agreements

Air discharge permit I Readily available <4 Update needed INA

Effluent discharge (MSD) i Readily avajlable i Update needed A NA at present
Waste disposal i Readily available A Update needed A NA at present
NPDES permit i Readily available < Update needed ANA

Other «3 Readily available 4 Update needed < NA

Remarks '




5. Groundwater Monitoring

Groundwater Monitoring Records i Readily available <3 Update needed v NA

Remarks:

6. Discharge Compliance Records

Air 4 Readily available i Update needed ¥ NA
Water (effluent) 3 Readily available i Update needed JNA

Remarks:;

7. Access f/ Secority

Daily Access/Security Logs | J Readily available | < Update needed BELT

Remarks:

8. Institutional Centrols

Long-term Stewardship Plan < Readily available < Update needed N NA at present
Notification letiers 1o city. county, state, N Readily available < Update needed < NA

wlilities, property owners regarding radiolagical

contamination and measures to protect human

health/environment

Deed resirictions in place J Readily available < Update needed y NA at present
Remarks:

1IV. O&M Costs y NA at present
1.0&M Organization
«i State in-house «3 Contractor for Staic < PRP in-house
i Contractor for PRP S Federal Facility in-house «i Contractor for Federal Facility

i Other (explain)

2.0&M Cost Records
J Readily available Jd Uptodate i Funding mechanism/agreement in place

Original Q&M cost estimate & Breakdown atlached

Total annual cost by year for review period if available:

From To i Breakdown artached
Date Date Total cost

From To i Breakdown artached
Date Daie Total cost

From To i Breakdown attached
Date Date Total cost

From To s Breakdown attached
Date Date Total cost

From To i Breakdown attached
Date Date Total cost

3. Unanticipated or Unusually High O&M Costs During Review Period (Describe costs and reasons):

Remarks:
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V. Access & Institutional Controls

1. Fencing v NA
Fencing condition ¥ Good “iNeeds maintenance <& Location shown on map
Gate/lock condition ¥ Good J Needs mainlenance ¥ Location shown on map
Rad Rope, Signs and other Security measures < Location shown on map

Remarks:

Contact information available on signs posted for site.

2. Institutional Controls (ICs) v NA ar present

Implementation and enforcement

Site conditions imply ICs not properly implemented <i Yes «iNo < NA

Site conditions imply ICs not being fully enforced i Yes «¥No < NA

Type of monitoring (e.g. self-reporting, drive by):

Frequency:

Responsible agency:
Contact Info (Name, Title, Date, Phone #):

Reporting is up-to-date < Yes i No oS NA
Reports are verified by the lead agency i Yes «i No < NA
Specific requirements in deed or decision decuments met < Yes s No < NA
Vielations have been reported < Yes i No I NA
Remarks:

3. Adequacy

Adequacy 4 ICs are adequate i ICs are inadequate Y NA a1 present
Remarks: .

4. General

Land use changes on-site ¥ Evident Type: See remarks < NA
Land use changes off-site i Evident Type: N NA
Vandalism/trespassing S Evident Type: ¥ NA
Remarks:

Changes noted in the landuse changing from vacant to commercial (VP-24, & 36) and vacant to recreational
(VP-35).

V1. General Site Conditions

1. Road Damage <3 Not evident ¥ Evident

Remarks:
Ruts along roadways (see VP-37) caused by private truckers create special areas of concern to be addressed where

contamination can be moved (o previously unimpacted areas.

2. Erosion ¥ Not evident < Evident Depth: Areal extent:
Remarks: )

3. Vegelative Cover (where response action complete and/or action not yet conducted)

~ Cover properly established Type:
«i Cover shows signs of stress (in areas}
i No cover

Remarks:
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4. Alternative Cover {armored rock, concrete, etc.)

N NA at present

Remarks:

5. Wet Areas/'Water Damage

N Not evident

=i Wet areas/water damage evident and shown on map
«J Ponding evident and shown on map

3 Seeps evident 2nd shown on map

< Soft subgrade evident and shown on map

Areal extent:
Areal extent:
Areal extent:
Arc¢al extent:

Remarks:

6. Slope Instability

¥ Not evident
< Slides evident and location shown on map

Areal extent

Remarks:

7. Dust Suppression

| N NA at present

i Procedures Methods Utilized: Spraying water
established

3 Procedures established, additional needed

s Needed

Remarks:

8. Air Monitoring

| ¥ NA at present

b Site perimeter air monitors in place and locations identified on-site

map
¥ Excavation perimeter air monitors in place and Jocations identified

On-site map
o

functioning properly

Air  monitors <& Air monitors require maintenance s Air monitors require replacement

Remarks:

9. Rall Car Shipping

¥ NA at present

Shipping: Manifests accurate and complete J Yes i No
Packaging: Burrito bags properly secured and tied i Yes i No
Cars loaded properly to prevent holes in the burrito bags < Yes < No

Labeling:  All containers, barrels, equipment labeled correcily J Yes < No
Placards: Railcars properly placarded i Yes - No
Placards secured properly 1o railcars < Yes ~ No

Remarks:

No shipping being performed. Neo on-site response actions underway. However, material storage area was

inspected for proper labeling and storage. No problems noted.
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VII. Surface Water Collection & Treatment (During Response Action Only) ¥ NA at present
1. Storm water/Erosion Control devices ¥ NA
< Silt fencing i Straw bales 4 Berms i Ditches
Remarks:
2. Waler Management Interfaces ¥ NA
Interfaces belween areas addressed and excavations protected against cross contamination ? ¥ Yes i No
Contaminated water from excavation areas detained and sampled prior 10 discharge? i Yes < No
Remarks:
3. Water Treatment System : N NA a1 present
i Metals removal < Qil/water separation S Bioremediation
<3 Air stripping & Carbon adsorbers
I Filters:
< Additive:
s Others
i Good condition I Needs maintenance

& Sampling ports properly marked and functional

& Sampling/maintenance log displayed and up o date
<& Equipmem properly identified

«i Quantity of groundwater treated annually:

& Quantity of surface water treated annually:

Remarks:
4. Tanks, Vaults, Storage Vessels ¥ NA at present
— Good condition s Proper secondary containment +5 Needs maintenance
Remarks:
5. Surface Water Collection Structures, Pumps, Pipelines w3 Applicable ¥ NA at present
«s__ Collection Structures, Pumps, & 4 Good condition i Needs maintenance
Electrical
Remarks:
6. Surface Water Collection Spare Parts & Equipment N NA at present
s Readily available i Good condition < Requires upgrade < Needs to be provided
Remarks:
7. Sedimentation Basin i Functioning ¥NA
 Liner in good condition <4 Needs maintenance
i Outlet rock in good condition i Needs maintenance T NA
i Erosion nol evident 5 Erosion evident and located on-site map
Remarks:
8. Qutfalls < Functioning Y NA

< Sampled after rail eventunplanned release i Erosion evident
Remarks:
9. Outlet Works « Functioning ¥NA
Remarks:
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10. Perimeter Ditches / Off-site Discharge < Applicable V¥ NA

Siltation <& Not evident |

i Evident and location shown on-site map Areal extem Depth
Vegetativ ¥ Present but does not impede flow
e Growth

< Impedes flow and location shown on site map  Aregl extem Depth
Erosion A Not evidem

& Evident and location shown on-site map Area] extent Depth
Remarks:

VIHI. Ground-water Monitering

1. Groundwater Monitoring Wells i Applicable N NA
i Properly secured/locked <& Functioning i Routinely sampled

i Good condition + Evidence of leakage at penetrations 3 Needs mainienance

Remarks:

1X. Other Remedies

1f there are remedies applied at the site which are not covered above, attach an inspection sheet describing the
physical nature and condition of any facility assoctated with the remedy. An example would be soil vapor
extraction.

X. Overall Observations

1. Implementation of the Remedy
Describe issues and observalions relating 1o response action. Begin with a brief statement of what the remedy is to
accomplish (i.e., 10 contain centaminant plum, minimize infiltrations and gas emission, etc.).

Primary action required by the site at present is to ensure properly owners, utility companies, and
municipalities know the location of the contamination and how 1o request assistance. No other
issues noted at the present.
2. Adequacy of O&M
Describe issues and observations related to the implementation and scope of O&M procedures. In particular,
discuss their relarionship to the current and long-1erm protectiveness of the remedy.

Not applicable at present.
3. Early Indicators of Potential Remedy Problems
Describe issues and observations such as unexpected changes in the cost or scope if O&M or a high frequency of
unscheduled repairs, that suggest that the protectiveness of the remedy may be comprised in the future.

VP contamination maps need updating so thal cleared areas, contamunated areas and
questionable arcas are clearly identified. Also need to keep a close eye on ruts along roadways
created by large trucks.

4. Opportunities for Optimization

Describe possible opportunities for oplimization in monitoring tasks or the operation of the remedy.

Monitor traffic ruts in shoulders of roadways and monitor land development / sale of VPs. A
discussion of land developments, use changes (residential, recreational, commercial or
industrial) and sales should be included in annual reports on the VPs.




HISS
S-YEAR REVIEW SITE INSPECTION CHECKLIST

1. Site Information

Site Name: HISS Date of Inspection: April 8 — 10, 2603
Site Location: Hazelwood, Missouri EPA ID:
EPA Region: Repion 7 Weather/temp: Cloudy 40°
Agency leading the five-year review: Attachments:
1. S. Army Corps of Engineers ~ Inspection team roster: ). Mattingly (USACE), D. Wall
(USEPA), J. Groboski (MDNR)
+ Site map (altached)

Response Action Includes:

N Excavation of radiologically comaminated soil and shipment to an out-of-state disposat facility
N Access contrals

E Surface water collection and treatment

A Groundwater monitoring

~ Other (Air monitoring & Vegetative Cover)

IL. Interviews

[ Tnterview sheeis for each individua! will be maintained.

II1. On-Site Documents & Records Verified (Check all that apply.)

1. Q&M Documenis

0&M Manual | <3 Readily available i Update needed ¥ NA at present
As-built drawings N Readily available < Update needed JNA
Maintenance logs ¥ Readily avajlable i Update needed i NA
Remarks:

2. Site-Spetilic Health & Safety Plan

Site-Specific Health & Safety Plan ¥ Readily available < Update needed < NA
Contingency plan/emergency response plan v Readily available <3 Update needed S NA
Remarks:

3. O&M and QSHA Training Records

0&M Training Records <s Readily available < Update needed ¥ NA at present
OSHA Training Recerds v Readily available i Update needed i NA
Remarks:

Need contractor training records in a centrally located area.

4. Permils and Service Agreements

Air discharge permit < Readily available 4 Update needed ¥NA

Effluent discharge (MSD) s Readily available s Update needed ¥ NA at present
Waste disposal <J eadily available i Update needed ¥ NA a1 present
NPDES permit v Readily available i Update needed G NA

Other (see remarks) i Readily available i Update needed < NA

Remarks

Hazardous Waste Generators Permit aveilable on-site. Also, although no permit has been issued requiring it, air
discharges are monitored and reported in the Annual Environmental Monitoring Report.

5. Groundwater Monitoring

Groundwater Monitoring Records ¥ Readily available o Update needed JSNA

Remarks:
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6. Discharge Compliance Records

Air ¥ Readily available i Update needed S NA
Water {¢ffluent) v Readily available <3 Update needed JSNA
Remarks:

7. Access/ Security

Daily Access/Security Logs | ¥ Readily available | < Update needed [ SNA

Remarks:

8. Inslitutional Controls

Long-term Stewardship Plan i Readily available
Notification letters to city, county, state, ¥ Readily available
utilities,  property  owners  regarding

radiological contamination and measures to

protect human health/environment

Deed restrictions in place 5 Readily available

5 Update needed N NA at present
i Update needed G NA

s Update needed  NA at present

Remarks:

IV. O&M Costs

N NA at present

1.0&M Organization
J State in-house < Contractor for State
o Contractor for PRP 3 Federal Facility in-house

i Other (explain)

i PRP in-house
i Contractor for Federal Facility

2.0&M Cost Records
i Readily available < Uptodate
Original O&M cost estimate

Total annual cost by year for review period if available:

< Funding mechanism/agreement in place
s Breakdown attached

5 Breakdown attached

From To
Date Date Total cost

From To s Breakdown attached
Date Date Total cost

From To 4§ Breakdown attached
Dae Date Total cost

From To 3 Breakdown attached
Date Date Total cost

From To % Breakdown altached
Date Data Total cost

3. Unanticipated or Unusually High O&M Costs During Review Period (Describe costs and reasons):

Remarks:
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¥. Access & Institutional Controls

1. Fencing
Fencing condition ¥ Good < Needs maintenance < Location shown on map
Gate/lock condition ¥ Good «J Needs maintenance i Location shown on map
Rad Rope, Signs and other Security measures < Location shown on map
Remarks:
Contact information available on signs posted for site.
2. Institutiona) Controls (1Cs) ¥ NA at present
Implementation and enforcement
Site conditions imply ICs not properly implemented i Yes i No Jd NA
Site conditions imply ICs not being fully enforced 3 Yes I No i NA
Type of monitoring (&.g. self-reporting, drive by):
Frequency:

Responsible agency:
Contact Info (Name, Title, Date, Phone #):

Reporting is up-to-date i Yes «iNo i NA
Reports are verified by the lead agency i Yes i No b NA
Specific requirements in deed or decision documents met < Yes < No < NA
Violations have been reported < Yes i No i NA
Remarks:

3. Adequacy

Adequacy «a ICs are adequate i [Cs are inadequate v NA at present
Remarks:

4. General

Land use changes on-site i Evident Type: ¥ NA
Land use changes off-site i Evident Type: ¥ NA
Vandalism/trespassing < Evident Type: ¥ NA
Remarks:

V1. General Site Conditions

1. Road Damage ¥ Not evident < Evident & shown on-site map

Remarks: ' :

2. Erosion «s Not evident ¥ Evident (see remarks) Depth: Area) extent:
Remarks:

Erosion noted near clean pile of soil at the back of the property where the geofabric is showing through, The area
near outfall 001 seems open to erosion due to lack of vegetative cover though no erosion was evident.

3. Vegetative Cover {where response action complete and/or action nct yet conducted)

Cover properly cstablished Type:
i Cover shows signs of stress (in areas)
«i No cover

Remarks:
Water ponding areas are limiting vegetative growth; however, it is noted that the present cover was not intended to

be a permanent cover but rather an interim cover lasting until subsurface response actions can begin af the site.

4, Alternative Cover (armored rock, concrete, etc.) — NA

Remarks:
Present and looks okay.

5. Wet Areas/Water Damage
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J Not evident

¥ Wet areas/water damage evident and shown on map Areal extent:
y Ponding evident and shown on map Areal extent:
S Seeps evident and shown on map Areal exient:
¥ Soft subgrade evident and shown on map Areal exient:

Remarks:
Although wet areas are present, it is noted that this is a temporary surface that will be disturbed during the final

remediation of the sile. No corrective actions neaded at this time.

6. Slope Instability

¥ Not evident
i Slides evident and location shown on map Areal extent

Remarks:

7. Dust Suppression | ¥ NA at present

i Procedures established Methods Litilized: Spraying water
i Procedures established, additional needed
—i Needed

Remarks:

8. Air Monitoring | < NA

¥ Site perimeter air monitors in place and locations identified on-site map
< Excavation perimeter air monitors in place and locations identified on-site map

¥ Air monitors functioning —& Air monitors require maintenance «i Air moniters require replacement
properly
Remarks:
9. Rail Car Shipping i NA
Shipping: Manifests accurate and complete i Yes < No
Packaging: Burrito bags properly secured and tied < Yes «i No
Cars loaded properly to preveni holes in the burrito bags & Yes i No
Labeling:  All containers, barrels, equipment labeled correctly S Yes S No
Placards: Railcars properly placarded i Yes < No
Placards secured properly to railcars i Yes «J No
Remarks:

No shipping being performed. No cn-site response actions underway. However, material storage area was
inspected for proper {abeling and storage. No problems noted.

VII. Surface Water Collection & Treatment (During Response Action Only)

1. Storm water / Erosion Control devices i NA

¥ Silt fencing ¥ Straw bales < Berms y Ditches

Remarks:

2. Water Management Interfaces < NA

Interfaces between areas addressed and excavations protected against cross contamination ? ¥ Yes i No
Contaminated water from excavation areas detained and sampled prior to discharge? ¥ Yes < No
Remarks:

3, Water Treatment System A NA at present
< Metals removal & Qil/water separation i Bioremediation

< Air stripping i Carbon adsorbers

i Filiers:

o Additive:

S Qthers

i Good condition i Needs maintenance

i Sampling ports properly marked and functional
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i Sampling/maintenance log displayed and up to date
i Equipment properly identified

4 Quantity of groundwater treated annually:

< Quantity of surface water treated annually:

Remarks:
4. Tanks, Vaults, Storage Vessels ¥ NA al present,
i Good condition < Proper secondary containment —i Needs maintenance
Remarks:
5. Surface Water Collection Structures, Pumps, Pipelines i Applicable N NA at present
i Cotlection Structures, Pumps, & Electrical — Good condition i Needs maintenance
Remarks:
6. Surface Water Collection Spare Parts & Equipment ¥ NA at present
s Readily available < Good condition J Requires upprade < Needs to be provided
Remarks:
7. Sedimentation Basin i Functioning ¥ NA at present
3 Liner in good condition & Needs maintenance
<& QOutlet rock in good < Needs maintenance — NA
condition
«i Erosion not evident —i Erosion evidenl and located on-site map
Remarks:
8. Qutfalls  Functioning G NA
N Sampled after rail event/unplanned release I FErosion evident

Remarks:
9. Qutlet Works i Functioning ¥ NA
Remarks:
10. Perimeter Ditches / Off-site Discharge i Applicable o NA
Sihation i Not evident ]

& Evident and location shown on-site map  Areal extent Depth
Vegetative Growth N Present but does not impede flow

i Impedes flow and location shown on Areal extem Depth

) ) site map

Erosion ¥ Not evident

s Evident and location shown on-site map __ Areal extent Depth
Remarks:

VIII. Ground-water Monitoring
1. Groundwater Monitoring ~ Applicable “iNA
Wells
¥ Properly secured/locked N Functioning i Routinely sampled
-

N Good condition Evidence of leakage at penetrations = Needs maintenance

Remarks:

IX. Other Remedies

extraction.

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing the
physical nature and condition of any facility associated with the remedy. An example would be soil vapor
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X. Overall Observations

1. Implemeniation of the Remedy
Describe issves and observations relating to response action. Begin with a brief statement of what the remedy is to
accorplish (i.e., to contain contaminant plum, minimize infiltrations and gas emission, eic.).

Site is in a maintenance mode pending selection of the final cleanup criteria. Vegetation/top seil
erosion {down to the geofabric liner) is evident. Unforeseen delays regarding the selection of the
final response actions have lead to the site’s current state with weak vegetation in some areas and
erosion down (o the geofabric liner. Site drainage impedes growth of vegetation although regular
seeding attempts continue. It should be noted, however, that most of the site has well establish
vegelalive growth.
2. Adequacy of O&M
Describe issues and observations related to the implementation and scope of O&M procedures. In particular,
discuss their relationship to the current and long-lerm protectiveness of the remedy.

Not applicable at present.

3. Early Indicators of Potential Remedy Problems
Describe issues and observaticns such as unexpected changes in the cost or scope if O&M or a high frequency of
unscheduled repairs, that suggest that the protecliveness of the remedy may be comprised in the future.

Areas with thin vegetative growth leave the potential for dust to become airbome: These areas
need (o be addressed ta avoid public concerns being raised about fugitive dust from the site.

4. Qpporiunilies for Optimization

Describe possible opportunities for opuimization in monitoring tasks or the operation of the remedy.

The USACE should be very cautious of public perceptions about the work being performed at
the site. No fugitive dust should be tolerated, whether from contaminated or uncontaminated

SOurces.
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